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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been developed for the Department of the Navy,
LANTDIV, Delivery Order 0040, entitled "Sites 1, 3, 5, 6 and 8, Brunswick Naval Air Station,
Brunswick Maine." The Delivery Order will be executed per the requirements stated in the Final
Statement of Work (SOW) per Contract No. N62470-93-D-3032, in cooperation with the Navy. This
Delivery Order will also be executed in accordance with Naval Facilities Engineering Command
(NAVFAC).

This HASP documents the policies and procedures which protect workers and the public from po
tential hazards posed by work at this site. OHM considers safety the highest priority during work at a
site containing potentially hazardous materials and has established a goal of zero accidents for all projects.
All projects will be conducted in a manner which minimizes the probability of injury, accident, or
incident occurrence. This HASP is a key element in the proper planning of project work which is
necessary to assure the goal of zero accidents. The HASP Acknowledgment (Appendix A) will be signed
by all who actively participate at this project.

Although the plan focuses on the specific work activities planned for this site, it must remain
flexible because of the nature of this work. Conditions may change and unforeseen situations may arise
that require deviations from the original plan. This flexibility allows modification by the OHM
supervisors and health and safety officials with approval from the project cm.

1.1 SITE mSTORY

Sites 1 and 3 are former landfills which are contaminated as a result of landfilling garbage, food
waste, refuse, waste oil, solvents, pesticides, petroleum products, paint wastes, isopropyl alcohol, aircraft
and automobile parts, and various chemicals. Refer to Figure 1-1 for a map which shows the site
locations. Refer to Figure 1-2 for a drawing showing the Sites 1 and 3 work zones.

Site 5 was used to dispose of asbestos-lined pipe from a building that was demolished on-base. The
site was inspected in 1980 by a facility engineer who described the site as consisting of two trenches filled
with the asbestos material and covered with soil. Refer to Figure 1-3 for a drawing showing the Site 5
work zones.

Site 6 was reportedly used for general dumping of construction debris and other nonputrescible
wastes. Aircraft parts and asbestos-containing pipes were reportedly burned here. Concrete, asphalt,
pipes, and other debris are visible at the site surface. Refer to Figure 1-4 for a drawing showing the
Site 6 work zones.

Site 8 was a disposal area for rubble, debris, and trash from the base. In addition, industrial
solvents may have been disposed here. Refer to Figure 1-5 for a drawing showing the Site 8 work zones.

OHM Project 16285 Brunswick, Maine May 12, 1995
Infonnation herein is proprietary and confidential and to be used or released to others only with explicit written pennission of OHM Remediation
Services Corp.
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These activities have been analyzed for potential hazards for which hazard control measures are
provided in Section 3.4 - Activity Hazard Analysis:
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1.2 SCOPE OF WORK
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• Removal of wastes from separate landfill Sites 5, 6, and 8 and placing it in Sites 1 and 3
• Installation of slurry wall around landfill Sites 1 and 3
• Backfilling of clean fill to develop the landfill grade at Sites 1 and 3
• Installation of a layered geosynthetic and soil cap.

OHM Project 16285 Brunswick, Maine May 12, 1995
Infonnation herein is proprietary and confidential and to be used or released to others only with explicit written pennission of OHM Remediation
Services Corp.
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2.0 KEY PERSONNEL AND MANAGEMENT

The Project Manager (PM), Site Supervisor (S5), Certified Industrial Hygienist (CIH) and Site
Safety Officer (SSO) are responsible for formulating and enforcing health and safety requirements, and
implementing the HASP. Reporting relationships are shown in Figure 2.1

2.1 PROJECT MANAGER

The PM has the overall responsibility for the project and to assure that the goals of the construction
remedial action are attained in a manner consistent with the HASP requirements. The PM will coordinate
with the SS and the SSO to assure that the remedial action goals are completed in a manner consistent
with the HASP. The PM will conduct a monthly health and safety audit of the project using the
Management Health and Safety Report Form. The PM reports to the Program Manager.

2.2 SITE SUPERVISOR

The SS is responsible for field implementation of the HASP. The SS will be the main contact in
anyon-site emergency situation. The SS will conduct periodic inspection of the work site to confirm
compliance with all health and safety requirements. The SS is also responsible for coordinating remedial
actions for all deficiencies and for enforcing the OHM "Cardinal Safety Rules." The SS reports to the
Project Manager.

2.3 SITE SAFETY OFFICER

The SSO has responsibility for administering the HASP relative to site activities, and will be in the
field periodically to monitor site activities. The SSO's primary operational responsibilities include
personal and environmental monitoring, coordination ofjob safety analyses, personal protective equipment
maintenance, and assignment of protection levels. The SSO will direct all field activities involved with
safety and is authorized to stop work when an imminent health or safety risk exists. The SSO is
responsible for assuring that all on-site personnel understand all safety requirements. The SSO reports
jointly to the CIH and the Project Manager.

2.4 CERTIFIED INDUSTRIAL HYGIENIST

The CIH is responsible for the contents of the HASP and will ensure that the HASP complies with
all federal, state and local health and safety requirements. If necessary, the CIH can modify specific
aspect of the HASP to adjust for on-site changes that affect safety. The CIH will coordinate with the SSO
on all modifications to the HASP and will be available for.,.consultation when required. The CIH will not
necessarily be on site during OHM activities. The CIH reports to the Regional Vice President/General
Manager and the Program Manager.

2.5 EMPLOYEE SAFETY RESPONSIBILITY

Each employee is responsible for personal safety as well as the safety of others in the area. The
employee will use all equipment provided in a safe and responsible manner as directed by the SS. All
OHM personnel will follow the policies set forth in the OHM Health and Safety Procedures Manual, with

OHM Project 16285 Brunswick. Maine May 12. 1995
Infonnation herein is proprietary and confidential and to be used or released to others only with explicit written pennission of OHM Remediation
Services Corp,
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2.6 KEY SAFETY PERSONNEL

The following individuals share responsibility for health and safety at the site:

particular emphasis on the OHM "Cardinal Safety Rules." A copy of this manual will be kept on site
for reference.

Fred Halvorsen, Ph.D., P.E., CIH
800-231-7031

TBD
(site phone)

George Krauter, P.E.
609-588-6477 (office)

Tom Sharpless
207-729-8399/8389 (site phone)

Kevin McMahon, M.S., CIH
609-588-6375 (office)
609-421-7523 (pager)

Joseph Colella, P.E.
412-963-2300 (office)

KEY PERSONNEL AND MANAGEMENT

• Vice President, Health
and Safety

• ER Health and Safety
Director/Project crn

• Site Safety Officer

• Program Manager for
LANTDIV

• Site Supervisor

• Project Manager

ff OHM Remediation
,~ Services Corp.
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

This section outlines the potential chemical and physical hazards which workers may be exposed
to during work on this project. Section 3.1 lists significant contaminants identified at the site. An MSDS
list is included in Appendix C.

3.1 CHEMICAL HAZARDS

3.1 CHEMICAL HAZARDS

CHEMICAL EXPOSURE PELlTLV HEALTH HAZARDS/
ROUTES PHYSICAL HAZARDS

Arsenic Inhalation, 10 JLg/m3 Carcinogen; ulceration of nasal
ingestion septum; dermatitis; GI disturbances;

peripheral neuropathy; respiratory
irritation

Vinyl Chloride Inhalation, skin, 1.0 ppm Carcinogen; weakness; abdominal pain;
ingestion, eyes GI bleeding; hepatomegaly; pallor or

cyanosis of extremities

Methyl Chloride Inhalation, skin, 100 ppm Carcinogen; dizziness, nausea,
ingestion, eyes vomiting; visual disturbance; staggered

walking; slurred speech; convulsions;
coma; liver, kidney damage

1,2-Dichloro- Inhalation, skin, 200 ppm Irritation of eyes and respiratory
ethylene ingestion, eyes system; central nervous system

depression

Chromium Inhalation, 1.0 mg/m3 Histologic fibrosis of lungs
ingestion

Lead Inhalation, 0.05 mg/m3 Weakness; anemia; insomnia; anorexia;
ingestion abdominal pain; GI disorders; nerve

damage

1,1,1-Trichloro- Inhalation, skin, 350 ppm Headache; lassitude; CNS depression;
ethane (methyl ingestion, eyes poor equilibrium; eye irritation;
chloroform) dermatitis; cardiac arrhythmia

Tetra- Inhalation, skin, 100 ppm Carcinogen; irritation of eyes, nose,
chloroethylene ingestion, eyes throat; nausea; flush face, neck;

dizziness; lack of coordination;
headache; drowsiness; vertigo; liver
damage

Asbestos Inhalation, 0.1 fibers/cc Carcinogen; dyspnea; interstitial
ingestion fibrosis; restricted pulmonary function;

finger clubbing

OHM Project 16285 Brunswick, Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.
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The following general symptoms may indicate exposure to a hazardous material. Personnel will
be removed from the work site and provided proper medical attention immediately if the following symp
toms occur:

• Dizziness or stupor
• Nausea, headaches, or cramps
• Irritation of the eyes, nose, or throat
• Euphoria
• Chest pains and coughing
• Rashes or burns.

I
I
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3.2 PHYSICAL HAZARDS

To minimize physical hazards, OHM has developed standard safety protocols which will be
followed at all times. Failure to follow safety protocols will result in expulsion of an employee from the
site and appropriate disciplinary actions.

The SS and SSO will observe the general work practices of each crew member and equipment
operator, and enforce safe procedures to minimize physieal hazards. Hard hats, safety glasses, and steel
toed safety boots are required in all areas of the site. Site-specific hazards and all necessary precautions
will be discussed at the daily safety meetings. The Health and Safety Procedures Manual for LANTDIV
will be maintained at the project site as a reference document.

3.3 ENVIRONMENTAL HAZARDS

Environmental factors such as weather, wild animals, insects, and irritant plants pose a hazard when
performing outdoor work. The SSO and SS will take all necessary measures to alleviate these hazards
should they arise.

3.3.1 Heat Stress

The combination of warm ambient temperature and protective clothing result in the potential for
heat stress. Heat stress disorders include:

• Heat rash
• Heat cramps
• Heat exhaustion
• Heat stroke.

Heat stress prevention is outlined in Procedure No. 22 of the OHM Corp. LANTDIV Health and
Safety Procedures manual. This information will be reviewed during safety meetings. Workers will be
encouraged to increase consumption of water and electrolyte-containing beverages, e.g., Gatorade.

It is recommended that workers break approximately every 2 hours for 10- to IS-minute rest
periods when temperatures rise above 72.5 degrees Fahrenheit and protective clothing is worn. In
addition, workers are encouraged to take rests whenever they feel any adverse effects that may be heat-

OHM Project 16285 Brunswick. Maine May 12, 1995
Infonnation herein is proprietary and confidential and to be used or released to others only with explicit written pennission of OHM Remediation
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related. The frequency of breaks may need to be increased upon worker recommendation to the SSG and
SS. Heat stress can be prevented by assuring an adequate work/rest schedule; guidelines are presented
below.

•
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The work/rest schedule can be calculated based on heat stress monitoring results. Monitoring
consists of taking the radial pulse of a worker for 30 seconds immediately after exiting the work area.
The frequency of monitoring is provided herein.

If the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the next
work cycle by 1/3 and keep the rest period the same. If the heart rate still exceeds 110 beats per minute
at the next rest period, increase the following rest period by 1/3. The initial rest period should be at least
10 minutes.
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90° F or above

87.5 F-90 F

82.5-87.5 F

77.5-82.5 F

72.5-77.5 F

After 45 minutes of work

After 60 minutes of work

After 90 minutes of work

After 120 minutes of work

After 150 minutes of work

JOB HAZARD ANALYSIS

After 15 minutes of work

After 30 minutes of work

After 60 minutes of work

After 90 minutes of work

After 120 minutes of work

I
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Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70 degrees
Fahrenheit when wearing chemical protective clothing, or 80 degrees Fahrenheit for site activities
performed with no chemical protective clothing (Level D). Monitoring will include pulse rate, weight
loss, oral temperature and signs and symptoms of heat stress. See Procedure No. 22 LANTDIV Health
and Safety Procedures Manual.

3.3.2 BiologjcaJ lIazards

• Poison Ivy (Rhus Radicans)

Poison Ivy may be found at the site. It is highly recommended that all personnel
entering into an area with poison ivy wear a minimum of a tyvek coverall, to avoid
skin contact.

The majority of skin reactions following contact with offending plants are allergic in
nature and characterized by:

- General symptoms of headache and fever
- Itching

OHM Project 16285 Brunswick, Maine May 12, 1995
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First Aid

Distinguishing Features of Poison Ivy Group Plants

a. Remove contaminated clothing; wash all exposed areas thoroughly with soap and water,
followed by rubbing alcohol.

The most distinctive features of poison ivy and poison oak are their leaves, which are
composed of three leaflets each. Both plants have greenish-white flowers and berries that
grow in clusters.

JOB HAZARD ANALYSIS

Some of the most common and most severe allergic reactions result from contact with plants
of the poison ivy group, including poison oak and poison sumac. Such plants produce severe
rash characterized by redness, blisters, swelling, and intense burning and itching. The victim
may develop a high fever and feel very ill. Ordinarily, the rash begins within a few hours
after exposure, but may be delayed 24 to 48 hours.

- Redness
- A rash.

ff OHM Remediation
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I
I

I
I

I

I
I
I

I
I

b. Apply calamine or other soothing lotion if rash is mild.

c. Seek medical advice if a severe reaction occurs, or if there is a known history of previous
sensitivity.

• Ticks

I
I

Heavily vegetated areas of a site may have ticks. It is highly recommended that all personnel
walking through such areas wear a tyvek coverall and latex boot covers taped at all joints.
The ticks will stand out against the light colors. A tick or insect repellent containing DEET
is recommended.

I
I
I

Ticks can transmit several diseases, including Rocky Mountain spotted fever, a disease that
occurs in the eastern portion of the United States as well as the western portion, and Lyme
disease. Ticks adhere tenaciously to the skin or scalp. There is some evidence that the
longer an infected tick remains attached, the greater is the chance that it will transmit disease.

First Aid

a. Carefully (slowly and gently) remove the tick with tweezers, taking care that all parts are
removed.

I
I

b. With soap and water, thoroughly, but gently, scrub the area from which the tick has been
removed, because disease germs may be present on the skin; also wipe the bite area with
an antiseptic.

I
I
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c. If you have been bitten, place the tick in a jar labeled with the date, location of the bite,
and the location acquired. If any symptom appears, such as an expanding red rash,
contact a physician immediately.

I
I
I
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• Lyme Disease

Lyme disease may cause a number of medical conditions, including arthritis, that can be
treated if you recognize the symptoms early and see your doctor. Early signs may include
a flu-like illness, an expanding skin rash and joint pain. If left untreated, Lyme disease can
cause serious nerve and heart problems as well as a disabling type of arthritis.

You are more likely to spot early signs of Lyme disease rather than see the tick or its bite.
This is because the tick is so small (about the size of the head of a common pin or a period
on this page and a little larger after they fill with blood), you may miss it or signs of a bite.
However, it is also easy to miss the early symptoms of Lyme disease.

In its early stage, Lyme disease may be a mild illness with symptoms like the flu. It can
include a stiff neck, chills, fever, sore throat, headache, fatigue, and joint pain. But this f1u
like illness is usually out of season, commonly happening between May and October when
ticks bite.

Most people develop a large, expanding skin rash around the area of the bite. Some people
may get more than one rash. The rash may feel hot to the touch and may be painful. Rashes
vary in size, shape, and color, but often look like a red ring with a clear center. The outer
edges expand in size. It's easy to miss the rash and the connection between the rash and the
tick bite. The rash develops from three days to as long as a month after the tick bite. Almost
one third of those with Lyme disease never get the rash.

Joint or muscle pain may be another early sign of Lime disease. These aches and pains may
be easy to confuse with the pain that comes from other types of arthritis. However, unlike
many other types of arthritis, this pain seems to move or travel from joint to joint.

In later stages, Lyme disease may be confused with other medical problems. These problems
can develop months to years after the first tick bite.

Early treatment of Lyme disease symptoms with antibiotics can prevent the more serious
medical problems of later stages. If you suspect that you have symptoms of Lime disease,
contact your doctor.

Lyme disease can cause problems with the nervous system that look like other diseases.
These include symptoms of stiff neck, severe headache, and fatigue usually linked to
meningitis. They may also include pain and drooping of the muscles on the face, called
Bell's Palsy. Lyme disease can also mimic symptoms of multiple sclerosis or other types of
paralysis.

<.;;,--.
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JOB HAZARD ANALYSIS

Lyme disease can also cause serious but reversible heart problems, such as irregular heart
beat. Finally, Lyme disease can result in a disabling, chronic type of arthritis that most
often affects the knees. Treatment is more difficult and less successful in later stages.
Researchers think these more serious problems may be linked to how the body's defence or
immune system responds to the infection.

Noise

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Hearing protection is required for workers operating or working near heavy equipment, where the
noise level is greater than 85 dbA (TWA) as well as personnel working around heavy equipment. The
SSO will determine the need for and appropriate testing procedures, Le., sound level meter and/or
dosimeter for noise measurement.
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3.4 TASK-SPECIFIC RISK ASSESSMENT/ACTIVITY HAZARD ANALYSIS

JOB HAZARD ANALYSIS

3.4.1 ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/INSTALLATION OF SLURRY WALL.
TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Excavation of Soil Underground Utilities • Identify all underground utilities around lhe excavation site before work
(>5 feet) commences

• Cease work immediately if unknown utility markers are uncovered

Struck By/Against Heavy • Use reflective warning vests when exposed to vehicular lraffic
Equipmenl • Avoid equipment swing areas

• Make eye contact with operalors before approaching equipment

• Understand and review hand signals

Sharp Objects • Wear cut resistant work gloves when the possibilily of lacerations or other injury
may be caused by sharp edges or objects

• Maintain all hand and power tools in a safe condition

• Keep guards in place during use

High Noise Level • Use hearing proteclion when exposed to excessive noise levels (grealer than
85 dBA over an 8-hour work period)
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3.4.1 ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/INSTALLATION OF SLURRY WALL

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Excavation of Soil Excavation Wall Collapse • Construction diversion ditches or dikes to prevent surface water from entering
(Continued) excavation

• Provide good drainage of area adjacent to excavation to minimize the collection of
rainwater in the excavation

• Store excavated material at least 2 feet from the edge of the excavation; prevent
excessive loading of the excavation face

• Prohibit unauthorized entry of excavation

• Provide sufficient stairs, ladders, or ramps when workers enter excavations over
4 feet in depth

• Place ladders no more than 25 feet apart laterally

• Treat excavations over 4 feet deep as confined spaces

• Complete confined space permit entry procedure

• Monitor atmosphere for flammable/toxic vapors, and oxygen deficiency

• Slope, bench, shore, or sheet excavations over 5 feet deep if worker entry is
required

• Assign a competent person to inspect, decide soil classification, proper sloping, the
correct shoring, or sheeting

• Inspect excavations (when personnel entry is required) daily, any time conditions
, change

• Provide at least two means of exit for personnel working in excavations

Slips, Trips, Falls • Clear walkways, work areas of equipment, vegetation, excavated material, tools,
and debris

• Mark, identify, or barricade other obstructions

Handling Heavy Objects • Observe proper lifting techniques

• Obey sensible lifting limits (60 lb. maximum per person manual lifting)

• Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads

OHM Project 16285 Brunswick, Maine
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3.4.1 ACTIVITY HAZARD ANALYSIS FOR EXCAVATION/INSTALLATION OF SLURRY WALL

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Excavation of Soil High/Low Ambient • Monitor for Heat/Cold stress in accordance with OHM Health and Safety
(Continued) Temperature - Procedures Manual

Inhalation and Contact ., Provide workers proper skin, eye, and respiratory protection based on the exposure
with Hazardous hazards present
Substances • Review hazardous properties of site contaminants with workers before operations

begin

• Dampen soil using light water spray to prevent fugitive dust emissions
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3.4.2 ACTIVITY HAZARD ANALYSIS FOR SOIL/WASTE EXCAVATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Excavation of Soil/Waste Underground Utilities • Identify all underground utilities around the excavation site before work commences

• Cease work immediately if unknown utility markers are uncovered

Struck By/Against Heavy • Use reflective warning vests when exposed to vehicular traffic
Equipment • Avoid equipment swing areas

• Make eye contact with operators before approaching equipment

• Understand and review hand signals

Sharp Objects • Wear cut resistant work gloves when the possibility of lacerations or other injury
may be caused by sharp edges or objects

• Maintain all hand and power tools in a safe condition

• Keep guards in place during use

High Noise Level • Use hearing protection when exposed to excessive noise levels (greater than 85 dBA
over an 8-hour work period)

Slips, Trips, Falls • Clear walkways, work areas of equipment, vegetation, excavated material, tools,
and debris

• Mark, identify, or barricade other obstructions

Handling Heavy Objects • Observe proper lifting techniques

• Obey sensible lifting limits (60 lb. maximum per person manual lifting)

• Use mechanical lifting equipment (hand carts, trucks) to move large, awkward loads
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3.4.2 ACTIVITY HAZARD ANALYSIS FOR SOIL/WASTE EXCAVATION

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Excavation of Waste Inhalation and Contact • Provide workers proper skin, eye, and respiratory protection based on the exposure
(Continued) with Hazardous hazards present

Substances • Review contaminant chemical MSDSs with workers before operations begin

High/Low Ambient • Monitor for Heat/Cold stress in accordance with OHM Health and Safety
Temperature Procedures Manual

OHM Project 16285 Brunswick, Maine
Infonnation herein is proprietary and confidential and to be used or released to others only with explicit written pennission of OHM Remediation Services Corp.

3-11

May 12, 1995



- - - - - - - - - - - - - - - - - - -
ff OHM Remediation
,~ Services Corp. JOB HAZARD ANALYSIS

3.4.3 ACTIVITY HAZARD ANALYSIS FOR BACKFILLING SOIL

TASK BREAKDOWN POTENTIAL HAZARDS HAZARD CONTROL MEASURES

Backfilling with Soil Slips, Trips, Falls • Clear walkways, work areas of equipment, vegetation, excavated material, tools,
and debris

• Mark, identify, or barricade other obstructions

Struck By/Against Heavy • Use reflective warning vests when exposed to vehicular traffic
Equipment • Avoid equipment swing areas

• Make eye contact with operators before approaching equipment

• Understand and review hand signals

Sharp Objects • Wear cut resistant work gloves when the possibility of lacerations or other injury
may be caused by sharp edges or objects

• Maintain all hand and power tools in a safe condition

• Keep guards in place during use
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4.0 WORK AND SUPPORT AREAS
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To prevent migration of contamination caused through tracking by personnel or equipment, work
areas and personal protective equipment will be clearly specified prior to beginning operations. OHM
has designated work areas or zones as suggested by the NIOSH/OSHA/USCG/EPA'S document titled,
"Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities." Each work area
will be divided into three zones as follows:

• Exclusion or "Hot" Zone (EZ)
• Contamination Reduction Zone (CRZ)
• Support Zone (SZ).

4.1 EXCLUSION ZONE

The EZ is the area suspected of contamination and presents the greatest potential for worker
exposure. Personnel entering the area must wear the mandated level of protection for that area. In
certain instances, different levels of protection will be required depending on the tasks and monitoring
performed within that zone. The EZ for this project is identified in Figure 1.1 (Site Map).

4.2 CONTAMINATION REDUCTION ZONE

The CRZ or transition zone will be established between the EZ and SZ. In this area, personnel
will begin the sequential decontamination process required to exit the EZ. To prevent off-site migration
of contamination and for personnel accountability, all personnel will enter and exit the EZ through the
CRZ. The CRZ for this project is identified in Figure 1.1.

4.3 SUPPORT ZONE

The SZ serves as a clean, control area. Operational support facilities are located within the SZ.
Normal work clothing and support equipment are appropriate in this zone. Contaminated equipment, or
clothing will not be allowed in the SZ. The support facilities should be located upwind of site activities.
There will be a clearly marked controlled access point from the SZ into the CRZ and EZ that is moni
tored closely by the SSO and the SS to ensure proper safety protocols are followed. The SZ is identified
in Figure 1. 1.

4.4 SITE CONTROL LOG

A log of all personnel visiting, entering or working on the site shall be maintained in the main
office trailer location. The log will record the date, name, company or agency, and time entering or
exiting the site.

No visitor will be allowed in the EZ without showing proof of training and medical certification.
Visitors will supply their own boots and respiratory equipment, if required. Visitors will attend a site
orientation given by the SSO and sign the HASP.
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4.5 GENERAL

WORK AND SUPPORT AREAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The following items are requirements to protect the health and safety of workers and will be
discussed in the safety briefing prior to initiating work on the site.

• Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the
probability of hand to mouth transfer and ingestion of contamination is prohibited in
the EZ and CRZs.

• Hands and face must be washed upon leaving the EZ and before eating, drinking,
chewing gum or tobacco and smoking or other activities which may result in ingestion
of contamination.

• A buddy system will be used. Hand signals will be established to maintain
communication.

• During site operations, each worker will consider himself as a safety backup to his
partner. Off-site personnel provide emergency assistance. All personnel will be aware
of dangerous situations that may develop.

• Visual contact will be maintained between buddies on site when performing hazardous
duties.

• . No personnel will be admitted to the site without the proper safety equipment, training,
and medical surveillance certification.

• All personnel must comply with established safety procedures. Any staff member who
does not comply with safety policy, as established by the SSO or the SS, will be
immediately dismissed from the site.

• Proper decontamination procedures must be followed before leaving the site.

• All employees and visitors must sign in and out of the site.
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5.0 PROTECTIVE EQUIPMENT

This section addresses the various levels of personal protective equipment (PPE) which are or may
be required at this job site. OHM personnel are trained in the use of all PPE utilized.

ANTICIPATED PROTECTION LEVELS

I
I
I
I
I
I
I

5.1

Site Preparation

Installation of Slurry Wall

Asbestos Removal and Bagging in
Landfill Sites Sand 6 and Placing it in
Sites 1 and 3

Removal of Wastes from Landfill
Site 8 and Placing it in Sites 1 and 3

Backfilling of Clean fill to Develop the
Landfill Grade at Sites 1 and 3

Cap Installation

CRZ Workers

D

C/D

C/D

C/D

C/D

C/D

D

Hearing protection required over
85 dBA

I
I
I
I
I
I
I
I
I

SZ Workers D

5.2 PROTECTION LEVEL DESCRIPTIONS

This sections lists the minimum requirements for each protection level. Modification to these
requirements will be noted above.

5.2.1 Level D

Level D consists of the following:

• Safety glasses with side shields
• Hard hat
• Steel-toed work boots
• Work clothing as prescribed by weather.
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5.2.2 Modified Level D

Modified Level D consists of the following:

PROTECTIVE EQUIPMENT

I
I
I
I
I
I
I

• Safety glasses with side shields
• Hard hat
• Steel-toed work boots
• Nitrile, neoprene, latex or PVC overboots
• Outer nitrile, neoprene, or PVC gloves over latex sample gloves
• Face shield (when projectiles or splashes pose a hazard)
• Tyvek coverall (Polyethylene-coated Tyveks required when workers have a potential

to be exposed to contaminated liquids or sludges).

5.2.3 Level C

Level C consists of the following:

• Full-face, air-purifying respirator with appropriate cartridges
• Hooded Tyvek Coveralls (Polyethylene-coated Tyveks required when workers have a

potential to be exposed to contaminated liquids or sludges)
• Hard hat
• Steel-toed work boots
• Nitrile, neoprene, latex or PVC overboots
• Nitrile, neoprene, or PVC gloves over latex sample gloves
• Face shield (when projectiles or splashes pose a hazard).

5.2.5 Level A

Level B protection consists of the items required for Level C protection with the exception that an
air-supplied respirator is used in place of the air-purifying respirator.

I
I

5.2.4 Level B

I
I
I
I
I
I
I

It is not anticipated that Level A will be used on this site.

5.3 SUPPLIED-AIR RESPIRATORS

If air monitoring shows that Level B protection is needed, OHM personnel will wear Survivair
9881-02 Hippack Airline respirators with 5-minute egress bottles. Personnel requiring Level "B" pro
tection and high mobility will wear Survivair Mark 2 SCBA units.
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Code of Federal Regulations 29 CFR 1910.134 states breathing air will meet the requirement of
the specification for Grade D breathing air as described in the ANSI/CGA Specification G-7 .1-1989.
OHM requires a certificate of analysis from vendors of breathing air in order to show that the air meets
this standard. Breathing air will be obtained in cylinders exclusively and will be stationed in the EZ.

I
I
I
I
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5.4 BREATffiNG-AIR QUALITY

PROTECTIVE EQUIPMENT

I
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5.5 AIR-PURIFYING RESPIRATORS

A NIOSH approved full face respirator with appropriate air purifying cartridges will be used for
Level C work.

5.6 RESPIRATOR CARTRIDGES

The crew members working in Level C will wear respirators equipped with air-purifying cartridges
approved for the following contaminants.

• Organic vapors < 1,000 ppm
• Chlorine gas < 10 ppm
• Hydrogen chloride < 50 ppm
• Sulfur dioxide < 50 ppm
• Dusts, fumes and mists with a TWA < 0.05 mg/m3

• Asbestos-containing dusts and mists
• Radionuclides.

5.7 CARTRIDGE CHANGES

All cartridges will be changed a minimum of once weekly, or more frequently if personnel begin
to experience increased inhalation resistance or breakthrough of a chemical warning property. Cartridges
will be labeled with the date service began.

5.8 INSPECTION AND CLEANING

Respirators are checked periodically by a qualified individual and inspected before each use by the
wearer. All respirators and associated equipment will be decontaminated and hygienically cleaned after
each use.

5.9 FIT TESTING

Annual respirator fit tests are required of all personnel wearing negative-pressure respirators. The
test will use isoamyl acetate or irritant smoke. The fit test must be for the style and size of the respirator
to be used.
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5.11 CORRECTIVE LENSES

No personnel who have facial hair which interferes with the respirator's sealing surface will be
permitted to wear a respirator and will not be permitted to work in areas requiring respirator use.

I
I
I
I

ff OHM Remediation
,~ Services Corp.

5.10 FACIAL HAIR

PROTECTIVE EQUIPMENT

I
I
I
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Normal eyeglasses cannot be worn under full-face respirators because the temple bars interfere with
the respirator's sealing surfaces. For workers requiring corrective lenses, special spectacles designed for
use with respirators will be provided.

5.12 CONTACT LENSES

Contact lenses will not be worn with any type of respirator.

5.13 MEDICAL CERTIFICATION

Only workers who have been certified by a physician as being physically capable of respirator usage
will be issued a respirator. Personnel unable to pass a respiratory fit test or without medical clearance
for respirator use will not be permitted to enter or work in areas on site that require respiratory
protection. Employees receive a written physicians opinion that they are fit for general hazardous waste
operations as per 29 CFR 1910. 120(t)(7).

5.14 SITE-SPECIFIC RESPIRATORY PROTECTION PROGRAM

The primary objective of respiratory protection is to prevent employee exposure to atmospheric
contamination. When engineering measures to control contamination are not feasible, or while they are
being implemented, personal respiratory protective devices will be used.

The criteria for determining respirator need have been evaluated based on the site contaminants and
expected levels of protection are outlined in Section 5.1. Air monitoring will be conducted to confirm
that respiratory protection levels are adequate (Section 7.0). All respirator users are OSHA trained in
proper respirator use and maintenance. The SS and SSO will observe workers during respirator use for
signs of stress. The SS, CIH, and SSO will also evaluate this HASP periodically to determine its
continued effectiveness with regard to respiratory protection. All persons assigned to use respirators will
have medical clearance to do so.
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6.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and equipment are
free from contamination when they leave the work site.

6.1 PERSONNEL DECONTAMINATION

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face.

6.1.2 Personal Hygiene

Any employee suspected of sustaining skin contact with chemical materials will first use the
emergency shower. Following a thorough drenching, the worker will proceed to the decontamination
facility. Here the worker will remove clothing, shower, don clean clothing, and immediately be taken
to the first-aid station. Medical attention will be provided at determined by the degree of injury.

Go to end of EZ
Wash outer boots and gloves in detergent solution
Rinse outer boots and gloves in water
Remove outer boots and let dry
Remove outer gloves and let dry
Cross into CRZ
Wash splash suit
Rinse splash suit
Remove splash suit and let dry
Remove booties and discard
Remove sample gloves and discard
Remove Saranex Tyvek suit and discard
Remove sample gloves and discard
Remove and wash respirator
Rinse respirator and hang to dry
Remove sample gloves and discard
Remove Tyvek and discard
Remove booties and discard
Remove sample gloves and discard.

Suspected Contamination

I.
2.
3.
4.
5.
6.
7.
8.

·'9.
10.
II.
12.
13.
14.
15.

. 16.
17.
18.
19.

Decontamination procedures will ensure that material which workers may have contacted in the EZ
does not result in personal exposure and is not spread to clean areas of the site. This sequence describes
the general decontamination procedure. The specific stages will vary depending on the site, the task, the
protection level, etc.

6.1.1

I

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
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DECONTAMINATION PROCEDURES

6.2 EQUIPMENT DECONTAMINATION

All contaminated equipment will be decontaminated before leaving the site. Decontamination
procedures will vary depending upon the contaminant involved, but may include sweeping, wiping,
scraping, hosing, or steaming the exterior of the equipment. Personnel performing this task will wear
the proper PPE as prescribed by the SSO.

6.3 DISPOSAL

All decontamination liquids and disposable clothing will be treated as contaminated waste unless
determined otherwise by accepted testing methods. Wastes will be disposed of according to state and
federal regulations.
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7.0 AIR MONITORING

Air monitoring will be conducted to determine airborne contamination levels. By monitoring the
airborne contaminant levels, OHM ensures that respiratory protection is adequate to protect personnel
against the chemicals that are encountered. The following air monitoring efforts will be used at this site.
Additional air monitoring may be conducted at the discretion of the SSO.

The following chart describes the air monitoring required and appropriate action levels.

I
I
I
I
I
I
I
I
I
I
I
I
I

PID

Mini-Ram (total dust)

Personal Sampling:
Lead
Asbestos

Perimeter Monitoring:
Asbestos
Total Suspended Particulates

Na(Tl) Scintillation Detector
Geiger-Mueller Counter

< 10% LEL

> 10% LEL

<20.9% O2

19.5% - 20.8% 0, or
21.0% - 23.0% 0; -

< 19.5% O2

>23.0% O2

1 < ppm unknowns

1-5 ppm unknowns

5-500 ppm unknowns

> 500 ppm unknowns

~1.0 mg/m3 - .5.10.0
mg/m3 > 10.0 mg/m3

>5.0 mg/m3

<0.1 fibers/cc

>0.1 fibers/cc
> 1.0 mg/m3

2 X background
2 X background

Continue

Evacuate area, ventilate,
upgrade to Level B if
necessary, continue to
monitor

Continue

SS will determine cause of
the oxygen deficiency/
enrichment before work may
continue

Exit areas; evaluate oxygen
deficiency; upgrade to
Level B; ventilate

Cease operations; exit area;
evaluate situation

Level D

Level C

Level B

Level A

Level C
Level B

Level C
Level C

Control dust at source
Control dust at source

Stop work; Notify ROICC
Stop work; Notify ROICC

I
I
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7.3 PORTABLE TOTAL DUST MONITOR

7.2 PHOTOIONIZATION DETECTOR <PID)

The SSO will take measurements before operations begin in an area to determine the amount of
organic compounds naturally occurring in the air. This is referred to as a background level.

Prior to entering a confined-space area or hot work involving welding, cutting, or other high heat
producing operations where flammable or combustible vapors may be present, LELl02 measurements will
be taken.

AIR MONITORING
; OHM Remediation
~ SenicM Carp.

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN <LEL/02) METER

Levels of volatile organic compounds will be measured in the air at active work sites once every
hour and at the SZ once every hour when levels are detected above background in the EZ. If levels
exceed background at any time in the SZ, work in the EZ will cease and corrective actions will be taken,
e.g., cover soil with polyethylene sheeting. Work will not resume until levels reach background in the
SZ.

For known contaminants only, the SSO will multiply the TLV of the known compound by 25 to
determine a protection level from PID data. This will be the limit for Level C protection for that
compound. If PID readings exceed 25 times the TLV, Level B protection will be required. Also, regard
less of the TLV, a PID reading of 1,000 ppm or more will indicate that the GMC-H cartridges may
become overloaded and will necessitate Level B protection. (Note: PID readings do not always indicate
the actual air concentration of a compound. Consult the manual, HNU, or the CIH for clarification.)

A PID will be used to monitor total ionizable organic content of the ambient air. The PID is a
direct reading instrument to aid in determining if respiratory protection needs to be upgraded and to
define the EZ.

I
I

I

I
I
I
I

I
I
I
I
I
I
I
I
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A Mini-ram will be used to monitor the general respirable dust levels on the site. The air sampling
will be performed at designated locations at the site perimeter upwind and downwind of the active work
areas in the EZ. Site conditions will determine the frequency and duration of dust monitoring during the
excavation of contaminated soil. Mini-ram readings will trigger dust abatement actions and PPE
upgrades.

7.3.1 Type and Operational Aspects

• Real-Time Aerosol Monitor (Mini-ram Model PDM-3)

- Principal of Operation

Detection of light in the near infrared region back-scattered to a sensor
(photovoltaic detector) by airborne particulate in a sensing volume

I
I
I

OHM Project 16285 Brunswick, Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit wrinen permission of OHM
Remediation Services Corp.

7-2



7.3.3 Preventative Maintenance

- The higher the dust concentration, the more back-scattering of light to the sensor,
resulting in increased readings

Maintenance of the Mini-ram consists of replacement of filters and desiccant, battery replacement,
and cleaning of the optical detection assembly.

There is no calibration method or procedure for calibrating the Mini-ram monitor. However, it
is recommended that the Mini-ram monitor be re-zeroed once a week. During the zero check, the
sampled air passes through the purge air filter and dryer to effect a self-cleaning of the optical chamber.

AIR MONITORING

- Device calibrated at the factory against an air sampling filter/gravimetric analysis
reference method.

Calibration Methods/Frequencies

r= OHM Remediation
~ Slll'Vices Corp.

7.3.2

I
I

I
I

I

I
I

I 7.4 INTEGRATED AIR MONITORING PROGRAM

I
The integrated air monitoring program is for personal air monitoring. Personal air monitoring will

be performed on personnel who are working in Levels C and D protection that have the highest potential
for exposure to hazardous substances or health hazards above permissible exposure limits.

I
I

7.4.1 Air Monitoring Frequency

Air monitoring shall be conducted at least twice daily (once during the beginning of daily activity
and once during peak activity) and:

• When work begins on a new phase or portion of a site

I • When contaminants other than those previously identified are being handled

I
I
I
I

• When different types of activities occur (e.g., drum opening as opposed to exploratory
well drilling

• When employees are handling leaking drums or are exposed to obvious contamination

• Upon determination by the site safety officer, monitoring can be conducted
continuously, daily or hourly.

7.4.2 Principle of Operation

•. An air sampling pump is calibrated to draw a specified air flow rate (liters per minute)
for a designated period of time (usually 8 hours)

I
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AIR MONITORING

• Volume of air sampled is calculated as follows:

Flow rate (liter/minute) x sample time (minute) = sample volume (liters)

• Use a bubble meter to calibrate air sampling pump; pump is equipped with a rotameter
that shows the flow rate during the sampling period

• Collection Media--Mixed Cellulose Ester Filter (MCEF)

I
I 7.4.3

• Connect collection media/holder to air sampling pump using Tygon tubing; this
comprises the sampling train that must be assembled to calibrate the pump.

Calibration Methods/Frequencies

I
I
I
I
I
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Flow rate calibration can be accomplished by using primary standard soap and the Gilibrator (or
equivalent). The calibrator allows rapid flow rate determination with direct read-out on the built-in
display.

Simply connect the sampler to the calibrator, press the ON push button, and then push the plunger
to start a bubble up the flow cell. The flow rate is automatically calculated and shown on the display.
Subsequent readings are averaged with the previous readings. It is recommended that calibration of the
sampler be checked prior to the start of, and after, each sampling period.

7.4.4 Preventative Maintenance

The Gilian constant flow air sampler was designed to provide both mechanical and electronic
reliability. The sampling pump should not require special maintenance or adjustments under normal
conditions. However, as with all instruments, the sampling pump does require some basic care. Basic
maintenance of the Gilian air sampler consists of filter replacement, installation and removal of battery
packs, storage conditions, and electronic control assembly.

7.5 RADIATION SURVEY

Two survey instruments will be used to qualitatively measure the presence of radioactive materials
and the presence of ionizing radiation: a thin window Geiger-Mueller (GM) detector and a gamma
scintillator detector using sodium iodide. OHM will periodically scan all soil surfaces and excavation
zones for radiation.

7.5.1 ~iger-Mueller Detector

The GM detector will be attached to a ratemeter and used to scan soil or other debris in areas of
excavation for the presence of ionizing radiation. The GM detector is suitable to measure beta and
gamma radiations that penetrate the soil and debris or are present on the surface of equipment. The
instrument will also measure alpha radiation to a lesser degree, assuming the radiation is not shielded by
the soil or debris. The alpha radiation must also penetrate the mylar film, used to contain the argon
methane gas inside of the GM detector. The GM detector has a limited application for alpha
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contamination. It measures all radiations as a total; it is not capable of distinguishing the type of
radiation that is striking the detector. The instrument measures radiation in units of counts per minute
(cpm).

I
I
I
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7.5.2 Gamma Scintillator

The gamma scintillator uses sodium iodide (NaI) to measure the total contribution of gamma
radiation. The detector is attached to a ratemeter and is useful to survey large areas for a change in
gamma radiation levels. The detector will be used to scan soil that is excavator for disposal and is also
useful to walk over an area and record the change in count rate. Surveys are performed routinely as the
excavation continues as to identify a change in the radiation levels in the event that a source of radiation
is uncovered.

7.5.3 Calibration

All instruments will be calibrated with a radioactive source certified by the National Institute for
Standards and Technology (NIST), using cesium 137 (137Cs) or other suitable isotope. Each instrument
will be checked at least each day to verify that the instrument is operating within acceptable parameters.

7.5.4 Action Levels

The instruments will be operated in a low background area and the response rate will be recorded.
In most areas, the background for a correctly operating GM detector is 50 to 100 cpm. The background
for a gamma scintillator (2x2 NaI) is approximately 8,000 to 10,000 cpm. At any time that an instrument
indicates a radiation level that exceeds background by more than two times (2x background), work will
halt, OHM employees will be directed to leave the area, and the ROICC will be notified.

7.6 AIR MONITORING LOG

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data will
include all information identified in Procedure 12 of the ER Safety Procedures Manual. The Project CIH
will periodically review this data

7.7 CALIBRATION REQUIREMENTS

The PID, LELl02 meter and sampling pumps required with fixed-media air sampling will be
calibrated daily prior to use. A separate log will be kept detailing date, time, span gas, or other standard,
and name of person performing the calibration.

7.8 AIR MONITORING RESULTS

Air monitoring results will be posted for personnel inspection, and will be discussed during morning
safety meetings.
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8.0 EMERGENCY RESPONSE

8.1 PRE-EMERGENCY PLANNING

Prior to engaging in construction/remediation activities at the site, OHM will plan for possible
emergency situations and have available adequate supplies and manpower to respond. In addition site
personnel will receive training during the site orientation concerning proper emergency response
procedures.

The following situations would warrant implementation of the Emergency Response Contingency
Plan (ERCP):

Fire/Explosion • The potential for human injury exists.

• Toxic fumes or vapors are released.

• The fire could spread on site or off site and possibly
ignite other flammable materials or cause heat-induced
explosions.

• The use of water and/or chemical fire suppressants
could result in contaminated run-off.

• An imminent danger of explosion exists.

Spill or Release of Hazardous • The spill could result in the release of flammable
Materials liquids or vapors, thus causing a fire or gas explosion

hazard.
• The spill could cause the release of toxic liquids or

fumes in sufficient quantities or in a manner that is
hazardous to or could endanger human health.

Spill or Release of High • The spill can be contained on site, but the potential
Temperature Liquid or Vapor exists for ground-water contamination.

• The spill cannot be contained on site, resulting in off-
site soil contamination and/or ground-water or surface
water pollution.

• The spill quantity is greater than the reportable
quantity limit for the material.

Natural Disaster • A rain storm exceeds the flash flood level.

• The facility is in a projected tornado path or a tornado
has damaged facility property.

• Severe wind gusts are forecasted or have occurred and
have caused damage to the facility.
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• Sufficient equipment and materials will be kept on site and dedicated for emergencies
only. The inventory will be replenished after each use.

The following measures will be taken to assure the availability of adequate equipment and
manpower resources:

I
I
I
I
I
I
I

Medical Emergency

EMERGENCY RESPONSE

• Overexposure to hazardous materials.
• Trauma injuries (broken bones, severe

lacerationslbleeding, burns).
• Eye/skin contact with hazardous materials.
• Loss of consciousness.
• Heat stress (Heat stroke).
• Cold stress (Hypothermia).
• Heart attack.
• Respiratory failure.
• Allergic reaction.

I
I
I
I
I
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• On-site emergency responders will be current in regards to trammg and medical
surveillance programs. Copies of all applicable certificates will be kept on file for on
site personnel required to respond.

• It will be the responsibility of the emergency coordinator (EC) to brief the on-site
response team on anticipated hazards at the site. The EC shall also be responsible for
anticipating and requesting equipment that will be needed for response activities.

• Emergency response activities will be coordinated with the Local Emergency Planning
Committee (LEPC) in compliance with SARA Title III requirements.

Communications will be established prior to commencement of any activities at the remediation site.
Communication will be established so that all responders on site _have availability to all pertinent
information to allow them to conduct their activities in a safe and healthful manner. The primary
communication device will be two-way radios. Air horns may be used to alert personnel of emergency
conditions. A telephone will be located at the command post to suminon assistance in an emergency.

Primary communication with local responders in the event of an emergency will be accomplished
using commercial telephone lines.
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Because unrecognized hazards may result in emergency incidents, it will be the responsibility of
the SS and SSO, through daily site inspections and employee feedback (Safety Observation Program, daily
safety meetings, and activity hazard analyses) to recognize and identify all hazards that are found at the
site. These may include:

I
I
I
I
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8.2 EMERGENCY RECOGNITION AND PREVENTION

EMERGENCY RESPONSE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Chemical Hazards • Materials at the site

• Materials brought to the site

Physical Hazards • Fire/explosion

• Slip/trip/fall

• Electrocution

• Confined space

• IDLH atmospheres

• Excessive noise

Mechanical Hazards • Heavy equipment

• Stored energy system

• Pinch points

• Electrical equipment

• Vehicle traffic

Environmental Hazards • Electrical Storms

• High winds

• Heavy Rain/Snow

• Temperature Extremes (Heat/Cold Stress)

• Poisonous Plants/Animals

Once a hazard has been recognized, the SS and/or the SSO will take immediate action to prevent
the hazard from becoming an emergency. This may be accomplished by the following:

• Daily safety meeting
• Task-specific training prior to commencement of activity
• Lock-out/tag-out
• PPE selection/use
• Written and approved permits for hot work, confined space
• Trenching/shoring procedure
• Air monitoring
• Following all OHM standard operating procedures
• Practice drills for fire, medical· emergency, and hazardous substances spills.
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8.3 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS

This section of the ERCP describes the various roles, responsibilities, and communication
procedures that will be followed by personnel involved in emergency responses.

The primary EC for this site is the SS. In the event an emergency occurs and the EC is not on site,
the SSO or the highest ranking employee on site will serve as the EC until he arrives. The EC will
determine the nature of the emergency and take appropriate action as defined by this ERCP.

The EC will implement the ERCP immediately as required. The decision to implement the plan
will depend upon whether the actual incident threatens human health or the environment. Immediately
after being notified of an emergency incident, the EC or his designee will evaluate the situation to
determine the appropriate action.

EMERGENCY RESPONSE
8-=--= OHM Remediation
~ Senices Corp.

I

I
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I 8.3.1 Responsibilities and Duties - OHM

I
I
I
I
I

It is recognized that the structure of the "Incident Command System" will change as additional
response organizations are added. OHM will follow procedures as directed by the fire department,
LEPC, State and Federal Agencies as required. OHM will defer to the local Fire Department chief to
assume the role of Incident Commander upon arriving on site. Additional on-site personnel may be added
to the Site Emergency Response Team as required to respond effectively.

8.3.2 On-Site Emergency Coordinator Duties

The on-site EC is responsible for implementing and directing the emergency procedures. All
emergency personnel and their communications will be coordinated through the EC. Specific duties are
as follows:

• Identify the source and character of the incident, type and quantity of any release.
Assess possible hazards to human health or the environment that may result directly
from the problem or its control.

I
I
I

• Discontinue operations in the vicinity of the incident if necessary to ensure that fires,
explosions, or spills do not recur or spread to other parts of the site. While operations
are dormant, monitor for leaks, pressure build-up, gas generation, or ruptures in
valves, pipes, or other equipment, where appropriate.

• Notify local Emergency Response Teams if their help is necessary to control the
incident. Table 8-1 provides telephone numbers for emergency assistance.

• Direct on-site personnel to control the incident until, if necessary, outside help arrives.

I
I

• Ensure that the building or area where the incident occurred and the surrounding area
are evacuated and shut off possible ignition sources, if appropriate. The Emergency
Response Team is responsible for directing site personnel such that they avoid the area
of the incident and leave emergency control procedures unobstructed.

I
I
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EMERGENCY RESPONSE

• If fire or explosion is involved, notify Base Fire Department.

• Notify LANTDIV ROICC.

• Notify OHM PM.

• Have protected personnel, in appropriate PPE, on standby for rescue.

If the incident may threaten human health or the environment outside of the site, the EC should
immediately determine whether evacuation of area outside of the site may be necessary and, if so, notify
the Police Department and the Office of Emergency Management.

When required, notify the National Response Center. The following information should be
provided to the National Response Center:

• Name and telephone number
• Name and address of facility
• Time and type of incident
• Name and quantity of materials involved, if known
• Extent of injuries
• Possible hazards to human health or the environment outside of the facility.

The emergency telephone number for the National Response Center is 800-424-8802.

If hazardous waste has been released or produced through control of the incident, ensure that:

• Waste is collected and contained.

• Containers of waste are removed or isolated from the immediate site of the emergency.

• Treatment or storage of the recovered waste, contaminated soil or surface water, or any
other material that results from the incident or its control is provided.

• Ensure that no waste that is incompatible with released material is treated or stored in
the facility until cleanup procedures are completed.

• Ensure that all emergency equipment used is decontaminated, recharged, and fit for its
intended use before operations are resumed.

• Notify the USEPA Region I Emergency Response Office that cleanup procedures have
been completed and that all emergency equipment is fit for its intended use before
resuming operations in the affected area of the facility. The USEPA Regional
Administrator's telephone number is included in the Emergency Contacts.
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• Record time, date, and details of the incident, and submit a written report to the
USEPA Regional Administrator. Report is due to USEPA within 15 days of the
incident.

I
I
I
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8.4 SAFE DISTANCES AND PLACES OF REFUGE

The EC for all activities will be the SS. No single recommendation can be made for evacuation
or safe distances because of the wide variety of emergencies which could occur. Safe distances can only
be determined at the time of an emergency based on a combination of site and incident-specific criteria.
However, the following measures are established to serve as general guidelines.

In the event of minor hazardous materials releases (small spills of low toxicity), workers in the
affected area will report initially to the CRZ. Small spills or leaks (generally less than 55 gallons) will
require initial evacuation of at least 50 feet in all directions to allow for cleanup and to prevent exposure.
After initial assessment of the extent of the release and potential hazards, the EC or his designee will
determine the specific boundaries for evacuation. Appropriate steps such as caution tape, rope, traffic
cones, barricades, or personal monitors will be used to secure the boundaries.

In the event of a major hazardous material release (large spills of high toxicity/greater than 55
gallons), workers will be evacuated from the building/site. Workers will assemble at the entrance to the
site for a head count by their foremen and to await further instruction.

If an incident may threaten the health or safety of the surrounding community, the public will be
informed and, if necessary, evacuated from the area. The EC, or his designee will inform the proper
agencies in the event that this is necessary. Telephone numbers are listed in Table 8-1.

Places of refuge will be established prior to the commencement of activities. These areas must be
identified for the following incidents:

• Chemical release
• Fire/explosion
• Power loss
• Medical emergency
• Hazardous weather.

In general, evacuation will be made to the crew trailers, unless the EC determines otherwise. It
is the responsibility of the EC to determine when it is necessary to evacuate personnel to off-site
locations.

In the event of an emergency evacuation, all the employees will gather at the entrance to the site
until a head count establishes that all are present and accounted for. No one is to leave the site without
notifying the EC.

OHM Project 16285 Brunswick, Maine May 12, 1995
Infonnation herein is proprietary and confidential and to be used or released to others only with explicit wrinen pennission of OHM Remediation
Services Corp.

8-6



I .# = OHM Remedialion
~ 8erviees Carp. EMERGENCY RESPONSE

I

8.5 EVACUATION ROUTES AND PROCEDURES

All emergencies require prompt and deliberate action. In the event of an emergency, it will be
necessary to follow an established set of procedures. Such established procedures will be followed as
closely as possible. However, in specific emergency situations, the EC may deviate from the procedures
to provide a more effective plan for bringing the situation under control. .The EC is responsible for
detennining which situations require site evacuation.

8.5.1 Evacuation Signals and Routes

Two-way radio communication and an air hom will be used to notify employees of the necessity
to evacuate an area or building involved in a release/spill of a hazardous material. Each crew supervisor
will have a two way radio. A base station will be installed in the OHM office trailer to monitor for
emergencies. Total site evacuation will be initiated only by the EC, however, in his absence, decision
to preserve the health and safety of employees will take precedence. Evacuation routes will be posted
in each outside work area. Signs inside buildings will be posted on walls or other structural element of
a building. Periodic drills will be conducted to familiarize each employee with the proper routes and
procedures.

I
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8.5.2 Evacuation Procedures

In the event evacuation is necessary, the following actions will be taken:

• The emergency signal will be activated.

• No further entry of visitors, contractors, or trucks will be pennitted. Vehicle traffic
within the site will cease to allow safe exit of personnel and movement of emergency
equipment.

• Shut off all machinery if safe to do so.

• ALL on-site personnel, visitors, and contractors in the SZ will assemble at the entrance
to the site for a head count and await further instruction from the Ee.

• ALL persons in the EZ and CRZ will be accounted for by their immediate crew leaders
(e.g., foreman). Leaders will detennine the safest exits for employees and will also
choose an alternate exit if the first choice is inaccessible.

• During exit, the crew leader will endeavor to keep the group together. Immediately
upon exit, the crew leader will account for all employees in his crew.

• Upon completion of the head count, the crew leader will provide the infonnation to the
Ee.

• Contract personnel and visitors will also be accounted for.

I
'I
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• The names of emergency response team members involved will be reported to the
emergency spill control coordinator.

• A final tally of persons will be made by the EC or designee. No attempt to find
persons not accounted for will involve endangering lives of OHM or other employees
by re-entry into emergency areas.

I
I
I
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• In all questions of accountability, immediate crew leaders will be held responsible for
those persons reporting to them. Visitors will be the responsibility of those employees
they are seeing. Contractors and truck drivers are the responsibility of the 55. The
security guard will aid in accounting for visitors, contractors, and truckers by reference
to sign-in s~eets available from the guard shack.

• Personnel will be assigned by the EC to be available at the main gate to direct and brief
emergency responders.

• Re-entry into the site will be made only after clearance is given by the EC. At his
direction, a signal or other notification will be given for re-entry into the facility.

• Drills will be held periodically to practice all of these procedures and will be treated
with the same seriousness as an actual emergency.

8.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT

In the event of an emergency involving a hazardous material spill or release, the following general
procedures will be used for rapid and safe response and control of the situation. Emergency contacts
found in Table 8-1 provide a quick reference guide to follow in the event of a major spill.

8.6.1 Notification Procedures

If an employee discovers a chemical spill or process upset resulting in a vapor or material release,
he or she will immediately notify the on-site EC.

On-site EC will obtain information pertaining to the following:

• The material spilled or released
• Location of the release or spillage of hazardous material
• An estimate of quantity released and the rate at which it is being released
• The direction in which the spill, vapor or smoke release is heading
• Any injuries involved
• Fire and/or explosion or possibility of these events
• The area and materials involved and the intensity of the fire or explosion.

This information will help the on-site EC to assess the magnitude and potential seriousness of the
spill or release.
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If an incident may threaten the health or safety of the surrounding community, the public will be
informed and possibly evacuated from the area. The on-site EC will inform the proper agencies in the
event this is necessary (refer to Table 8-1).

The initial response to any spill or ~ischarge will be to protect human health and safety, and then
the environment. Identification, containment, treatment, and disposal assessment will be the secondary
response.

If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding materials
or by outbreak of fire) and its release (due to high vapor pressures under ambient conditions), further
evacuation will be enforced. In general an area at least 500 feet wide and 1,000 feet long will be
evacuated downwind if volatile materials are spilled. (Consult the DOT Emergency Response Guide for
isolation distances for listed hazardous materials.)

As called for in regulations developed under the Comprehensive Environmental Response
Compensation Liability Act of 1980 (Superfund), OHM's practice is to report a spill of a pound or more
of any hazardous material for which a reportable quantity has not been established and which is listed
under the Solid Waste Disposal Act, Clean Air Act, Clean Water Act, or TSCA. OHM also follows the
same practice for any substances not listed in the Acts noted above but which can be classified as a
hazardous waste under RCRA.

EMERGENCY RESPONSE
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8.6.2 Procedure for Containing/Collecting Spills

If for some reason a chemical spill is not contained within a dike or sump area, an area of isolation
will be established around the spill. The size of the area will generally depend on the size of the spill
and the materials involved. If the spill is large (greater than 55 gallons) and involves a tank or a pipeline
rupture, an initial isolation of at least 100 feet in all directions will be used. Small spills (less than or
equal to 55 gallons) or leaks from a tank or pipe will require evacuation of at least 50 feet in all
directions to allow cleanup and repair and to prevent exposure. When any spill occurs, only those
persons involved in overseeing or performing emergency operations will be allowed within the designated
hazard area. If possible the area will be roped or otherwise blocked off.

I
I

I

I

I

I

I
I

I
I

I

I
I

Clean up personnel will take the following measures:

• Make sure all unnecessary persons are removed from the hazard area.

• Put on protective clothing and equipment.

I
I

• If a flammable material is involved, remove all ignition sources, and use spark and
explosion proof equipment for recover.y of material.

• Remove all surrounding materials that could be especially reactive with materials in the
waste. Determine the major components in the waste at the time of the spill.

I
I
I
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• If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags,
etc. If this is done, pump this material out into a temporary holding tank or drums as
soon as possible.

• Place all small quantities of recovered liquid wastes (55 gallons or less) and
contaminated soil into drums for incineration or removal to an approved disposal site.

I
I
I

• Spray the spill area with foam, if available, if volatile emissions may occur.

• Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged
liquids.

• For large spills, establish diking around leading edge of spill using booms, sand, clay
or other appropriate material. If possible, use diaphragm pump to transfer discharged
liquid to drums or holding tank.

The following equipment will be staged in the SZ and throughout the site, as needed, to provide
for safety and first 'aid during emergency responses.

In addition to the equipment listed above, OHM maintains direct reading instrumentation that may
be used in emergency situations to assess the degree of environmental hazard. This equipment will only
be used by the SSO or other specially trained personnel. This equipment will be stored, charged and
ready for immediate use in evaluating hazardous chemical concentrations. The equipment will be located
at the OHM office trailer.

Measures selected inorganic and organic chemical
concentrations

Emergency Response Equipment

Portable HNU Photoionization Meter

• ABC-type fire extinguisher
• First-aid kit, industrial size
• Eyewash/safety shower
• Emergency signal horn
• Self contained breathing apparatus (two)
• Stretcher/backboard.

8.6.3

I
I
I

·1
I
I
I

.1 MSA Oxygen and Combustible Gas Meter Measures oxygen and combustible gas levels

I
I

·.1

8.6.4 Personal Protective Equipment

A supply of two (minimum) SCBAs will be located in the SZ for use in emergency response to
hazardous materials releases. They will be inspected at least monthly, according to OSHA requirements.
In addition, all emergency response personnel will have respirators available for use with cartridge

OHM Project 16285 Brunswick, Maine May 12, 1995
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8.6.5 Emergency Spill Response Clean-Up Materials and Equipment

A sufficient supply of appropriate emergency response clean-up and personal protective equipment
will be inventoried and inspected, visually, on a weekly basis.

selection detennined by the SSO based on the results of direct reading instruments. Emergency response
personnel will also be provided with protective clothing as warranted by the nature of the hazardous
material and as directed by the SSO.

The materials listed below will be kept on site for spill control, depending on the types of hazardous
materials present on site. The majority of this material will be located in the SZ, in a supply trailer or
storage area. Small amounts will be placed on pallets and located in the active work areas.

EMERGENCY RESPONSE
.#' = OHM Remediation
~ Servicell Corp.

I

I

I

I
I
I

I
I
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• Sand or clay to solidify/absorb liquid spills.

• Lime (calcium oxide), soda ash (sodium carbonate), or baking soda (sodium
bicarbonate) for neutralizing acid (pH < 7) spills.

• Activated charcoal (carbon) to adsorb organic solvents (hydrocarbons) and to reduce
flammable vapors.

• Citric acid for neutralizing caustic (pH >7) spills.

I
I

• Vapor-suppressing foam, if required by the Client, for controlling the release of
volatile organic compounds.

• Appropriate solvents, e.g., CITRIKLEEN, for decontamination of structures or
equipment.

The following equipment will be kept on site and dedicated for spill cleanup:

This section of the ERCP details the contingency measures OHM will take to prepare for and
respond to fires, explosions, spills and releases of hazardous materials, hazardous weather, and medical
emergencies.

• Plastic shovels for recovering corrosive and flammable materials
• Sausage-shaped absorbent boorns for diking liquid spills, drains, or sewers
• Sorbent sheets (diapers) for absorbing liquid spills
• Overpack drums for containerizing leaking drums
• 55-gallon open-top drums for containerization of waste materials.·

I
I
I
I
I
I

8.7

*NOTE: All contaminated soils, absorbent materials, solvents and other materials resulting from
the clean-up of spilled or discharged substances will be properly stored, labelled, and
disposed of off-site by OHM with the proper authorization from the Navy.

EMERGENCY CONTINGENCY PLAN

I OHM Project 16285 Brunswick, Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
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8.8.1 Response

The nearest workers will immediately assist a person who shows signs of medical distress or who
is involved in an accident. The work crew supervisor will be summoned.

The procedures listed below will be used to respond to medical emergencies. The SSO will contact
the local hospital and inform them of the site hazards and potential emergency situations. A minimum
of two First-Aid/CPR trained personnel will be maintained on site.

I
I
I
I
I

~ OHM Ramedialion
~ Senices Carp.

8.8 MEDICAL EMERGENCY CONTINGENCY MEASURES

EMERGENCY RESPONSE

I
I
I
I
I
I
I
I
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The work crew supervisor will immediately make radio contact with the on-site EC to alert him
of a medical emergency situation. The supervisor will advise the following information:

• Location of the victim at the work site
• Nature of the emergency
• Whether the victim is conscious
• Specific conditions contributing to the emergency, if known.

The EC will notify the SSO. The following actions will then be taken depending on the severity
of the incident:

• Life-Threatening Incident--If an apparent life-threatening condition exists, the crew
supervisor will inform the EC by radio, and the local Emergency Response Services
(EMS) will be immediately called. An on-site person will be appointed who will meet
the EMS and have him/her quickly taken to the victim. Any injury within the EZ will
be evacuated by OHM personnel to a clean area for treatment by (EMS) personnel.
No one will be able to enter the EZ without showing proof of training, medical
surveillance and site orientation.

• Non Life-Threatening Incident--If it is determined that no threat to life is present, the
SSO will direct the injured person through decontamination procedures (see below)
appropriate to the nature of the illness or accident. Appropriate first aid or medical
attention will then be administered.

*NOTE: The area surrounding an accident. site must not be disturbed until the scene has been
cleared by the SSO.

Any personnel requiring emergency medical attention will be evacuated from exclusion and CRZs
if doing so would not endanger the life of the injured person or otherwise aggravate the injury. Personnel
will not enter the area to attempt a rescue if their own lives would be threatened. The decision whether
or not to decontaminate a victim prior to evacuation is based on the type and severity of the illness or
injury and the nature of the contaminant. For some emergency victims, immediate decontamination may
be an essential part of life-saving first aid. For others, decontamination may aggravate the injury or delay
life-saving first aid. Decontamination will be performed if it does not interfere with essential treatment.

OHM Project 16285 Brunswick. Maine May 12, 1995
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EMERGENCY RESPONSE

If decontamination can be performed, observe the following procedures:

• Wash external clothing and cut it away.

If decontamination cannot be performed, observe the following procedures:

• Wrap the victim in blankets or plastic to reduce contamination of other personnel

• Alert emergency and off-site medical personnel to potential contamination, instruct
them about specific decontamination procedures

• Send site personnel familiar with the incident and chemical safety information, e.g.,
MSDS, with the affected person.

All injuries, no matter how small, will be reported to the SSO or the SS. An accident/injury/illness
report will be completely and properly filled out and submitted to the Regional Health and Safety
Director/Project CIH, in accordance with OHM's reporting procedures.

A list of emergency telephone numbers is given in Table 8-1.

8.8.2 Notification

The following personnel/agencies will be notified in the event of a medical emergency:

• Local Fire Department or EMS
• On-site EC
• Workers in the affected areas
• Client Representative.

8.8.3 Directions To Hospital

Written directions to the hospital and a map will be posted in all trailers in the staging area.
Directions to the hospital are as follows:

Directions to Hospital from Brunswick NAS - Go through Main Gate of Base, make a left
at the first light onto Route 24 (Bath Road); go 2.3 miles, passing Bowdoin College on left,
and make a left onto Maine Street; make the third right onto McKeen Street; follow
blue/white "H" signs, make a left turn onto Barbeau Drive. Mid Coast Hospital is 300 yards
on the right. The phone number is 207/729-0181.

The map to the hospital, which will be posed in all trailers in the Staging Area, is presented on
Figure 8-1.

OHM Project 16285 Brunswick, Maine May 12, 1995
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EMERGENCY RESPONSE

8.9 FIRE CONTINGENCY MEASURES

OHM personnel and subcontractors are not trained professional firefighters. Therefore, if there
is any doubt that a fire can be quickly contained and extinguished, personnel will notify the EC by radio
and vacate the structure or area. The EC will immediately notify the local Fire Department.

The following procedures will be used to prevent the possibility of fires and resulting injuries:

• Sources of ignition will be kept away from where flammable materials are handled or
stored.

I
I
I
I
I
I
I
I
I
I
I
I

8.9.1

• The air will be monitored for explosivity before and during hot work and periodically
where flammable materials are present. Hot work permits will be required for all such
work.

• "No smoking" signs will be conspicuously posted in areas where flammable materials
are present.

• Fire extinguishers will be placed in all areas where a fire hazard may exist.

• Before workers begin operations in an area the foreman will give instruction on egress
procedures and assembly points. Egress routes will be posted in work areas and exit
points clearly marked.

Response

The following procedures will be used in the event of a fire:

• Anyone who sees a fire will notify their supervisor who will then contact the EC by
radio. The EC will activate the emergency air horns and contact the local Fire
Department.

• When the emergency siren sounds, workers will disconnect electrical equipment in use
(if possible) and proceed to the nearest fire exit.

• Work crews will be comprised of pairs of workers (buddy system) who join each other
immediately after hearing the fire alarm and remain together throughout the emergency.
Workers will assemble at a predetermined rally point for a head count.

• When a small fire has been extinguished by a worker, the EC will be notified.

I
I

OHM Project 16285 Brunswick, Maine May 12, 1995
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EMERGENCY RESPONSE

8.10 HAZARDOUS WEATHER CONTINGENCY MEASURES

Operations will not be started or continued when the following hazardous weather conditions are
present:

• Lightning
• Heavy Rains/Snow
• High Winds.

8.10.1 Response

• Excavation/soil stock piles will be covered with plastic liner.

• All equipment will be shut down and secured to prevent damage.

• Personnel will be moved to safe refuge, initially crew trailers. The EC will determine
when it is necessary to evacuate personnel to off-site locations and will coordinate
efforts with fire, police and other agencies.

8.10.2 Notification

The EC will be responsible for assessing hazardous weather conditions and notifying personnel of
specific contingency measures. Notifications will include:

• OHM employees and subcontractors
• Client Representative
• Local Civil Defense Organization.

8.11 SPILL/RELEASE CONTINGENCY MEASURES

In the event of release or spill of a hazardous material the following measures will be taken:

8.11.1 Response

Any person observing a spill or release will act to remove and/or protect injured/contaminated
persons from any life-threatening situation. First aid and/or decontamination procedures will be
implemented as appropriate.

First aid will be administered to injured/contaminated personnel. Unsuspecting persons/vehicles will
be warned of the hazard. All personnel will act to prevent any unsuspecting persons from coming in
contact with spilled materials by alerting other nearby persons. Attempt to stop the spill at the source,
if possible. Without taking unnecessary risks, personnel will attempt to stop the spill at the source. This
may involve activities such as uprighting a drum, closing a valve or temporarily sealing a hole with a
plug.

OHM Project 16285 Brunswick. Maine May 12. 1995
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Utilizing radio communications, the EC will be notified of the spill/release, including information
on material spilled, quantity, personnel injuries and immediate life threatening hazards. Air monitoring
will be implemented by the EC and SSO to determine the potential impact on the surrounding community.
Notification procedures will be followed to inform on-site personnel and off-site agencies. The EC will
make a rapid assessment of the spill/release and direct confinement, containment and control measures.
Depending upon the nature of the spill, measures may include:

I
I
I
I
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• Construction of a temporary containment berm utilizing on-site clay absorbent earth

• Digging a sump, installing a polyethylene liner and

• Diverting the spill material into the sump placing drums under the leak to collect the
spilling material before it flows over the ground

• Transferring the material from its original container to another container.

The EC will notify the LANTDIV ROICC, Ens. Price-Thurlow of the spill and steps taken to
institute clean-up. Emergency response personnel will clean-up all spills following the spill clean-up plan
developed by the EC. Supplies necessary to clean up a spill will be immediately available on-site. Such
items may include, but are not limited to:

• Shovel, rake
• Clay absorbent
• Polyethylene liner
• Personal safety equipment
• Steel drums
• Pumps and miscellaneous hand tools.

The major supply of material and equipment will be located in the SZ. Smaller supplies will kept
at active work locations. The EC will inspect the spill site to determine that the spill has been cleaned
up to the satisfaction of the ROICC. If necessary, soil, water or air samples may be taken and analyzed
to demonstrate the effectiveness of the spill clean-up effort. The EC will determine the cause of the spill
and determine remedial steps to ensure that recurrence is prevented. The EC will review the cause with
the ROICC and obtain his concurrence with the remedial action plan.

OHM Project 16285 Brunswick, Maine May 12, 1995
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As described in OHM's Asbestos Abatement Plan for Sites 5 and 6 (submitted under separate cover
as part of the Work Plan), workers involved in the handling of asbestos will receive training in
accordance with the requirements of 29 CFR 1926.58(k)(3).

As a prerequisite to employment at OHM, all field employees are required to take a 40-hour
training class and pass a written examination. This training covers all fofl1?S of personal protective
equipment, toxicological effects of various chemicals, hazard communication, bloodbome pathogens,
handling of unknown tanks and drums confined-space entry procedures, and electrical safety. This course
is in full compliance with OSHA requirements in 29 CFR 1910.120. In addition, all employees receive
annual 8-hour refresher training and three day on-site training under a trained experienced supervisor.
Supervisory personnel receive an additional 8-hour training in handling hazardous waste operations.

I
I
I
I
I
I

9.0 TRAINING REQUIREMENTS

I
I
I
I
I
I
I
I
I
I
I
I
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All personnel entering the EZ will be trained in the provisions of this site safety plan and be
required to sign the Site Safety Plan Acknowledgment in Appendix A.

Site-specific training, which will include potential site contaminants, site physical and environmental
hazards, emergency response and evacuation procedures, and emergency telephone numbers will be held
at the site location by the SS and SSO before any site work activities begin.

OHM Project 16285 Brunswick, Maine May 12, 1995
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10.0 MEDICAL SURVEILLANCE PROGRAM

All OHM personnel participate in a medical and health monitoring program. This program is
initiated when the employee starts work with a complete physical and medical history and is continued
on a regular basis. A listing of OHM's worker medical profile is shown in Table 10-1. This program
was developed in conjunction with a consultant toxicologist and OHM's occupational health physician.
Other medical consultants are retained when additional expertise is required.

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR
1910. 120(t).

10.1 EXAMINATION SCHEDULE

Employees are examined initially upon start of employment, annually thereafter, and may be
examined upon termination of employment. Unscheduled medical examinations are conducted:

• At employee request after known or suspected exposure to toxic or hazardous materials

• At the discretion of the client, the CIH, SSO, or OHM occupational physician after
known or suspected exposure to toxic or hazardous materials

• At the discretion of the OHM occupational physician.

All nonscheduled medical examinations will include, as a minimum, all items specified above for
periodic surveillance examination, with the exception of the chest X-ray, which will be conducted at the
discretion of the occupational physician performing the examination.

OHM Project 16285 Brunswick, Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

10-1



I
,I

.1
I
I
I
I.,
I
I
I
,I

I
:1
i
"

I'
I
I
I

TABLES



Additional Phone d's in Section 2.0 this HASP

Navy ROICC/NTR
LTJG Douglas LaMay

Agency for Toxic Substances and Disease
Registry

404-639-0615 (24 hour)

207-921-2315/2325

207-624-7000

412-963-2300
609-588-6375

800-537-9540

207-921-3333
207-921-2587
207-921-2222

617-860-4361 (24 hour)

609-724-0008/0396
800-424-8802.
800-424-8802

207-720-0181

800-552-6337

(24 hour)OHM Corporation

OHM
Project Manager - J. W. Colella
Director, Health and Safety - Kevin McMahon

Local Agencies - All services
Fire Department
Police
Ambulance

Medical
Mid Coast Hospital

Regional Poison Control Center

State Agencies
Maine State Police

Federal Agencies
EPA Region I Emergency Response Office

u.S. Coast Guard - Atlantic Strike Team
National Response Center
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Medical History X X

Work History X X

Visual Acuity and Tonometry X X

Pulmonary Function Tests X X

Physical Examination X X

Audiometry Tests X X

Chest X-Ray X X

Complete Blood Counts X X

Blood Chern. (SSAC-23 or equivalent) X X

Urinalysis X X

Dermatology Examination X X

Electrocardiogram/Stress Test X X
(based on age)

Specific Tests (as required):

(PCB blood or fat, urine mercury, urine arsenic, urine phenol, urine halomethanes, blood
cyanide, cholinesterase-pseudo-cholesterase, nerve conduction velocity tests, blood lead, urine
lead.)
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APPENDIX A

HEALTH AND SAFETY PLAN CERTIFICATION
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HEALTH-AND-SAFETY PLAN CERTIFICAnON

By signing this document, I am stating that I have read and understand the site health-and-safety plan for
OHM Remediation Services Corp. personnel and visitors entering the sites.
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APPENDIX B

OHM HAZARD COMMUNICATION PROGRAM



2.0 PURPOSE

3.0 GENERAL REQUIREMENTS

3.1 It is the responsibility of site supervisors, shop supervisors, and facilities managers to
ensure that the Hazard Communication Program for the area under their supervision is
updated as necessary.

COMMUNICATIONOHM HAZARD
PROGRAM

A Hazard Communication (Employee Right-To-Know) Program will be instituted at all OHM
Remediation Services Corp. (OHM) facilities and job-sites. A copy of the written Hazard
Communication Program contained in this procedure will be present at all OHM job-sites, shops,
and facilities.

The purpose of Hazard Communication (Employee Right-to-Know) is to ensure that the hazards of
all chemicals located at field project sites, shops, and facilities are transmitted (communicated),
according to 29 CFR 1910.1200 and 29 CFR 1926.59 to all OHM personnel and OHM
subcontractors.

APPENDIX B-

1.0 OBJECTIVE
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3.2 Container Labeling--OHM personnel will ensure that all drums and containers are labeled
according to contents. These drums and containers will include those from manufacturers
and those produced by on site operations. All incoming and outgoing labels shall be
checked for identity, hazard warning, and name and address of responsible party.

3.3 Material Safety Data Sheets (MSDSs)--There will be an MSDS located on site for each
hazardous chemical known to exist or which is being used on site. All MSDSs will be
located in the site health and safety plan which can be found in the office trailer. MSDS's
for products in use may be stored in a separate binder.

3.4 Employee Information and Training--Training employees on chemical hazards is
accomplished through an ongoing corporate and regional training program. Additionally,
chemical hazards will be communicated to employees through daily safety meetings held
at OHM field projects and by an initial site orientation program.

3.5 OHM employees will be instructed on the following:

• Chemicals and their hazards in the work area
• How to prevent exposure to these hazardous chemicals
• What the company has done to prevent workers' exposure to these chemicals
• Procedures to follow if they are exposed to these chemicals
• How to read and interpret labels and MSDSs for hazardous substances
• Emergency spill procedures
• Proper storage and labeling.

OHM Project 16285 Brunswick. Maine May 12, 1995
Infonnation herein is proprietary and confidential and to be used or released to others only with explicit written pennission of OHM
Remediation Services Corp.
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Should any new chemical be brought on site, the appropriate MSDSs will be added and
reviewed with the employees.

3.6 Before any new hazardous chemical is introduced on site, each employee will be given
information in the same manner as during the initial safety class. The site supervisor will
be responsible for seeing that the MSDS on the new chemical is available. During the
mandatory morning safety briefing, information on each new chemical will be presented.

I
I
I
I
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1.0. GENERAL

The following written Hazard Communication Program has been established for OHM Remediation
Services Corp. (OHM). The purpose of this program is to transmit information to the workers about the
chemical hazards in the work place using various media. The transmittal of information will be
accomplished by means of a comprehensive Hazard Communication Program, which will include
container labeling and other forms of warning, material safety data sheets (MSDSs), and employee
training in accordance with 29 CFR 1910.1200 and 29 CFR 1926.59.

Upon mobilization at the job site the Hazard Communication Program will be reviewed with all
employees. Upon reading the Hazard Communication Program employees will be asked to sign the
"Worker Hazard Communication Acknowledgment Form". The Hazard Communication Program will
also be reviewed with new employees and visitors as they arrive on site. These persons will also be
asked to sign the acknowledgment form. The Hazard Communication Program shall be available for
review by anyone on site any time during normal work hours. OHM will accomplish the hazard
communication requirements through formal safety training, departmental safety meetings, and job-site
safety meetings.

The Health and Safety Department shall update the Hazard Communication Program when
personnel responsibilities change, a new non-routine task is introduced, or an extremely hazardous
material needs particular attention. This new program will then be distributed throughout the company.

2.0 RESPONSIBILITIES

Overall responsibility for compliance with the Hazard Communication Program rests with officers,
managers, and supervisors of OHM. A brief outline of responsibilities for those persons directly involved
with the program will follow. These responsibilities are not all inclusive, but are designed to give
guidance in initial and long-term program development. Since each area is different, these responsibilities
may vary.

This program is intended to cover those employees who are directly involved with the handling of
hazardous chemicals or supervision of activities that involve the use of hazardous chemicals.

2.1 Health and Safety Department Responsibilities

• Review operations with site supervisors to determine what tasks require hazard
communication training.

OHM Project 16285 Brunswick, Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM
Remediation Services Corp.
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Training Department Responsibilities

• Periodically audit the Hazard Communication Program's progress using the Hazard
Communication Program audit sheet found at the end of this procedure.

• Notify supervisors immediately of any operating changes affecting the hazardous
chemicals being used.

OHM HAZARD COMMUNICATION PROGRAMOHM Remediation
Services Corp.

• Ensure that up-to-date records are maintained on training of all employees required to
handle hazardous chemicals. The supervisor should keep copies of these records and
should also send copies of the initial training to the corporate training secretary for the
training file.

• Advise supervisory people as to which materials may need to be considered hazardous
initially and eventually to ensure that hazard task determination is being done according
to the written policy.

• Follow up through safety meetings and safety audits to ensure that supervisors are
carrying out prescribed company policy.

<

2.2
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2.3

• Educate personnel upon initial 40-hour OSHA training to the requirements of the
Hazard Communication Standard.

Site Supervisors' Responsibilities

• Identify jobs requiring the use of hazardous chemicals and provide a list of those jobs
and chemicals to the health and safety department.

• Provide the training required by the Hazard Communication Standard and document
training of employees in the safe handling of hazardous chemicals.

• Ensure inspection of engineering controls and personal protective equipment before
each use. The health and safety department shall help determine a suitable inspection
plan for each application as needed.

• Make daily surveys of the work area to ensure that safe practices are being followed.
Advise employees of and document unsafe work practices on the first occasion and
consider further unsafe work practices as disciplinary violations. Use documentation
as topics of safety meetings.

I
I
I
I

• Ensure required labeling practices are being followed. Labels should be affixed to the
container when it arrives. If the contents are transferred to another container, then all
label information (manufacturer, manufacturer's telephone number, product name,
target organ(s) and product number) must also be affixed to the new container, so that
all containers of the material, regardless of size, are labeled. Contact the health and
safety department for proper labels.

OHM Project 16285 Brunswick. Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM
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• Enforce all applicable safety and health standards through periodic documented audits.

I
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• Before ordering a material, determine if a MSDS exists on file. Request a MSDS from
the manufacturer for all new products.

• Contact the health and safety department upon receiving new MSDSs to ensure that
they have a copy. If they do not, then the site supervisor shall forward a copy to them.

2.4 Employee Responsibilities

• Read and understand entire Hazard Communication Program.

• Obey established safety rules and regulations.

• Use all safety procedures and per'sonal protective equipment as required by company
procedures.

• Notify supervisor of the following:

- Any symptoms or unusual effects that may be related to the use of hazardous
chemicals

- Any missing, incomplete, or unreadable labels on containers

- Missing, damaged, or malfunctioning safety equipment.

• Use approved labels on containers; do not remove labels (labels are available from the
health and safety department).

• Use only approved containers for hazardous chemicals. (Is chemical and container
compatible and appropriate?)

• Know where emergency equipment and first-aid supplies are located.

• Know location of MSDSs. These will be located in the breakJdecon area and the
job-site office trailer.

• Know what you are expected to do in case of an emergency. Before the
commencement of any task, emergency considerations shall be made.

2.5 Shipping/Receiving Personnel Responsibilities

• The Project Control Technician (PCT) or other persons assigned by the site supervisor
shall ensure MSDSs are received with initial shipment of a hazardous chemical; if not,
contact purchasing to request the appropriate MSDS and also call the health and safety
department to determine if there is a MSDS available until the requested MSDS arrives.

OHM Project 16285 Brunswick, Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM
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• Ensure labels with required infonnation are affixed to all containers.
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• Store hazardous materials in designated locations.

• Use proper personal protective equipment when handling hazardous chemicals.

• Report damaged containers or spills to the site supervisor and the site safety officer
immediately.

3.0 HAZARD DETERMINATION

OHM will rely on MSDSs from chemical suppliers and manufacturers to meet hazard detennination
requirements. Other relevant data from laboratory analyses, chemical reference materials, and chemical
manufacturers' written evaluation procedures will be utilized when warranted. No other method shall
be used to detennine a chemicals' hazards unless approved by the health and safety department.

4.0 LABELING

The site supervisor will be responsible for seeing that all containers arriving at OHM job sites are
properly and clearly labeled. Site supervisors shall also check all labels for chemical identity and
appropriate hazard warnings. If the hazardous chemical is regulated by OSHA in a substance specific
health standard (29 CFR 1910), the site supervisor shall ensure that the labels or other fonns of warning
used are in accordance with the requirements of that standard. Any container that is not labeled shall be
immediately labeled after initial discovery with the required infonnation.

The site supervisor, general foreman, or foreman shall be responsible for seeing that all portable
containers used in their work area are properly labeled with chemical identity and hazard warning. (Refer
to MSDS for required labeling infonnation.)

The site supervisor, general foreman, or foreman shall also ensure that labels on hazardous
chemical containers are not removed or defaced unless the container is immediately marked with the
required infonnation and that all labels are legible in English and prominently displayed on the container
or readily available in the work area throughout each shift.

If any container is found and the contents cannot be identified, the site supervisor shall be contacted
immediately. When proper identification is made, a label shall be affixed to the container immediately.
If it is discovered that no MSDS is available, the manufacturer and the health and safety department shall
be contacted to assist in locating the proper MSDS. If there is no means of identifying the material in
the container, the container shall be taken out of service, away from all personnef until it can be tested
by the health and safety department or laboratory personnel. The site supervisor shall communicate their
findings or awareness of such containers to all personnel working in the area and to the regional health
and safety manager.

5.0 MATERIAL SAFETY DATA SHEETS (MSDS)

The site supervisor at OHM job sites will be responsible for maintaining a current MSDS relevant
to the hazardous chemicals used on their job sites. The health and safety department will be responsible

OHM Project 16285 Brunswick, Maine May 12, 1995
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for compiling the initial MSDS file for the job site and aiding all job sites with the completion and
maintenance of their respective MSDS files.

~ OHM Remediation
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All MSDSs shall be readily available for review by all employees during each work shift. Each
job site will designate a clearly marked "Employee Right-to-Know" station where employees can
immediately obtain a MSDS and the required information in an emergency. MSDSs shall also be made
available, upon request, to designated OHM representatives, other employer's employees, and to any
OSHA inspector in accordance with the requirements of 29 CPR 1910. 1200(e).

Although manufacturers are required to provide employers with MSDSs on an initial chemical
shipment, OHM purchasing agents (and site supervisors purchasing their own material) shall request
MSDSs and updates to MSDSs on all purchase orders. Site supervisors that are without proper MSDSs
shall be responsible for requesting this information from chemical manufacturers. The site supervisor
shall maintain a file of follow-up letters for all hazardous chemical shipments they receive without
MSDSs.

6.0 EMPLOYEE INFORMATION AND TRAINING

It is the responsibility of the supervisor in charge of each employee to ensure that the employee is
properly trained. Training employees on chemical hazards and chemical handling is accomplished at the
time of initial employment at OHM, whenever a new chemical (or physical) hazard is introduced into the
work area, and through ongoing formal and informal training programs. Additionally, chemical hazards
are communicated to employees through weekly and morning, job- site safety meetings, which shall be
documented according to topic, major points discussed, and names of those attending (attendance is
mandatory). Records of all formal training conducted at OHM are coordinated and maintained by the
Training Department secretary.

At a minimum, OHM will inform employees on the following:

.• The requirements of 29 CPR 1910.1200--Hazard Communication--Evaluating the
potential hazards of chemicals and communicating information concerning hazards and
appropriate protective measures to employees. OHM shall accomplish employee
training in several different ways including, but not limited, to 40-hour OSHA
Hazardous Waste Worker Training (29 CFR 1910.120), shop safety meetings, job-site
safety meetings, Health and Safety Department safety meetings, and formal and
informal training about specific chemical hazards.

• The location and availability of the written Hazard Communication Program, list of
hazardous chemicals, and MSDSs will be periodically posted on the employee bulletin
boards providing the location of the above material.

• Any operations in their work area where hazardous chemicals are present.

• How to work safety with chemicals present in the workplace and minimize potential
exposure.

OHM Project 16285 Brunswick, Maine May 12, 1995
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Employee training shall include the following:
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• Methods and observations that may be used to detect the presence or release of a
hazardous chemical in the work area (monitoring instruments, visual appearance or
odor, and acute and chronic health effects).

• The physical, chemical, and health hazards of the chemicals in the work area.

• The methods of preventing exposure to hazardous chemicals including the measures
OHM has taken to protect the employees.

• Procedures to follow if OHM employees are exposed to hazardous chemicals (location
of the nearest phone, emergency eyewash, and shower will be included). These
discussions shall include proper operating procedures for all emergency equipment.

• The details of the OHM written Hazard Communication Program, including an
explanation of the labeling system and the MSDSs, and how employees can obtain and
use the appropriate hazard information..

• Standard operating procedures within each respective shop. OHM company policy
determines what is considered standard operating procedures.

• Procedures for workers involved in non-routine tasks.

Each site supervisor shall ensure that the above training is emphasized to OHM employees. The
health and safety department will ensure that each job site is properly informing and training all
employees through group meetings and individual discussions. Whenever a new hazardous chemical is
placed into use, the site supervisor shall inform the employees of the hazards said chemical may pose.
The site supervisor shall also be responsible for obtaining and making available a MSDS for the new
chemical.

7.0 HAZARDOUS NON-ROUTINE TASKS

Occasionally, employees at OHM are required to perform tasks which are considered to be
non-routine. All tasks OHM considers non-routine shall be carefully discussed among the supervisor and
those performing the task. This safety briefing shall include all possible hazards an employee may
encounter while completing the task, including:

• Hazard recognition

• Chemicals involved and their hazardous properties

• Physical hazards

• Methods of avoiding hazards (monitoring instruments, proper personal protective
equipment, etc.)

OHM Project 16285 Brunswick, Maine May 12. 1995
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8.0 INFORMING CONTRACTORS

• Hazardous chemicals to which they may be exposed while performing a task including
the following:

The following is a list of some of the non-routine tasks which may occur at OHM job sites. These
tasks are all covered in detail in various OHM standard operating Procedures.

It shall be the responsibility of the OHM site supervisor to provide subcontractors with the
following information:

OHM HAZARD COMMUNICATION PROGRAM

- Chemical properties
- Physical properties
- Acute/Chronic health effects.

• 7.1 Confined Space Entry
• 7.2 Excavation, Trenching, and Shoring
• 7.3 Decontamination of Equipment
• 7.4 Laboratory Spills
• 7.5 High-Pressure Washer (Laser) Operation
• 7.6 Line Entry Procedure
• 7.7 Hot Work.

~ OHM Remediation
,~ Services Corp.
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• Location of "Employee Right-to Know" station which includes the following:

- MSDS for work area
- Hazard Communication Program
- Other relevant safety material such as Project Health and Safety Plan (HASP).

• Precautionary measures to be taken to protect employees from chemical and physical
hazards.

• Location of nearest emergency equipment (fire extinguisher, eyewash, shower, phone,
first-aid kit, etc.).

• Procedures to follow in the event of employee exposure.

• Steps OHM has taken to reduce the risk of exposure to physical and chemical hazards
including the following:

- Safety meetings
- Hazard Communication Program
- Proper storage and labeling of hazardous chemicals
- Health and safety department shop audits.

I
I
I

OHM Project 16285 Brunswick, Maine May 12, 1995
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• The methods used to label all hazardous chemicals.

• Emergency evacuation signals and evacuation rally locations.

I
I
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The health and safety department shall offer assistance in providing the above information to
subcontractors working at OHM job sites. On initial visit by a subcontractor to OHM job sites, a
"Contractor Right-to-Know" release form shall be completed. This form will state that the above
information has been communicated to the perspective contractor.

Conversely, the site supervisor shall obtain the above information from subcontractors for hazardous
materials they have brought to our projects.

8.1 Contractor Right-to-Know Acknowledgment

By signing this sheet, the signee is stating that an OHM employee or representative has briefed said
signee on the essentials of OHM's Hazard Communication Program, including hazardous chemical(s) to
which one may be exposed, location of program and MSDS, precautionary measures taken to protect
contractors from chemical and physical hazards, location of nearest emergency equipment, procedures
to follow in the event of employer's employee chemical exposure, and method used to label all hazardous
chemicals.

I
I
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Name Date Company

I
I
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9.0 LIST OF HAZARDOUS CHEMICALS

• Typical OHM Job-Site Hazardous Chemical Inventory List

The following is a list of hazardous chemicals used on this OHM job site. Further information
on each hazardous chemical listed below can be found in the MSDS which are included in the site
specific health and safety plan.
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Available
On Site Chemicals

Acetone
Acetylene
Activated Charcoal, Powder
Alum (Aluminum Sulfate)
Anti-fog Bausch & Lomb
Argon/Methan (95%/5%)
Brake Fluid
Calcium Hydroxide (Hydrated Lime)
Calibration Check Gas
Carbon
Caustic Soda (Sodium Hydroxide)
Citrikleen
Coal Fly Ash
Compressed Air
Diatomaceous Earth
Diesel Fuel
Dry Ice (Solid Carbon Dioxide)
Ethylene Glycol
Ferric Chloride
Freon
Gear Grease - Delta
Helium
Hexane
Hydraulic Fluid
Hydrochloric Acid
Hydrogen
Isobutylene
Kiln Dust
Methanol
Nitrogen
Nitrous Oxide
Oxygen
Penetone
Pentane
Polymers (Flocculants)
Premium Unleaded Gasoline

OHM Project 16285 Brunswick, Maine May 12, 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM
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Available
On Site

OHM HAZARD COMMUNICATION PROGRAM

Chemicals

PVC Solvent Cleaner
PVC Cement
Regular Leaded Gasoline
Starting Fluid
Stoddard Solvent
Sulfuric Acid
lOW-40 Motor Oil - Shell
Tube Grease - Kendall
TV Type 555 Thread Sealing Compound
2-Cycle Oil - Wolf's Head

I
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• Site-Specific Hazardous Chemical Inventory

OHM Project 16285 Brunswick, Maine May 12, 1995
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Remediation Services Corp.

11 of 11



I
·1
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

APPENDIX C

MSDS LIST
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beat or lWne or by chemical reaction with powerful
oxidizen such u bromates, chlorates. iodates, perox·
Ides. Li, NCl'I KNO.. !t.'fnO•• llbsCt. AgNO" NOel.
IF.. ero.. CIF,. ClO, RrF•• RrF•• BrN•• RbC - eH.
CIC. CH.

Explosion Hamrd.' Slight in the form of dust wheu u

poled to ftame.
Dis4:u", Hamrd.· Dancerous; when heated or on coptaet

with acid or acid fumes. emits hi&h!y taX fumes; can
react vigorously on ~tact with oxidizing materials. ..

I~mp: Bromine azide, dirubidium ~lidc, halogens.

palladium. zinc:. platinum. Net.. AgNO" cr¢J.~a.o..,
bcudlloro isopropyl ideaeamino lithium. !

l!:or~rther information s= Vol. I, No.3 of DPIM Rqort. !
M·t\RSENIC ACID ;

CAS RN: 10102531 NlOSH #: CO 076f:J#J '

ml: AJHO.: mw: 123.93

ARSANlLIC AaD, MONOSODIUM SALT

CAS R.N: 127855 l'oUOSH #: CF 96~OOO

mf: c.H7AsNO~'Na; mw: 239.05

Tetra hydrate; white odorless cryst powder. faint salty

lUte.. Sol in water, somewhat sol in ale,

SYNS:
..,a.c;611'76
(~Mtl'fOPIIPYL)AUOl'IIC ACID

lICDlUM SALT

"",,",DaoUl IODIUM ARIA/'Il·

LATE
AalJAP(IUC ACD SODIVIo( SALT

ATOXYL
IODWM AMINAUOl'IATll

IDD1UM·P.AIilIl'fO~LUlIOo

"'An

TOXICITY DATA: 3 CODEN:
_·rat LD50:15 mllkl BlZEAZ 184,360,27

lIlIlofftlll LD5014QD lIIIIkI 11VXA3 ',1101.76
-.dol LDLo" mJlkl . HBA.MA~ 4.1~89,J'

_r1lt LDLo:2Cll1IIII"q IlBAMAK 4,1289.3'

To;dcolOfY A",t,w: 1I5DHAX Aa,·,77. OSHA Standard:
Air: TWA 500 ua(As)/mJ FEREAC 39,23SoCO,74. Se
lected by NTP for Carcinopnesia Bioassay u of De

cember 1980.
THB.: HIGH sea. Poiscmoua. Can cause blindnCII. A

food additive in feed aa4 clrinkinS water.

DiJaJt,,. Hazard: WheD heaced to decamp it cmifa very

tox fumCll of AI and NQr.

~rMC I
CAS 1lN: 7440382 NIOSH #: CG 0'2~

=!: Aa; IIlW: 74.92

SUvery to black, brittle, crystalline and amorphoua metal·

loid. mp: 8140 0 36 _tID. bp: lubl • 612°. d: black
cryatalJ 5.724 • 14°; black &mor 4,7, Yap. press: 1 mm

CD 372° (sublimes). lusol lD water; sol iD HNO.. Sec
aha anc:nic vapor.

TOXICITY DATA: 3 CODEN:
art-ru LD501216 milk. TXAPA9 11.11'.11

ipr-nt LDLo'4QO mllkl JPETA.JJ 10,393,044

(pMD1II LD501291 JDI/kI lM0IAJl9,1l1,66

lwIoaRII LD50: ICO maIk. CSLNX· l'lX#06774

Carc:iDOIc:nk Detenninatioa: Hwaan Positive IAR.C··

23.39,80. TOJCicoiogy Rnlflt: 8SDHAX Aa,-,17. OSHA

Standard: Air: TWA 500 q(AI)/m3 PE.Rl!AC 39.

23540.7"- Reported In EPA TSCA Inventory, 1980,

THB.: A human CARe. mOH orl. ivn. il"" See a1Io

anenic. A puahopper bait; • food additive permitted

in the reed and drinkiDa water of animals aadlor for

die treaUDent of Cood-prociucilll animals. See &neIlic

compounds IUd aniline.
FI1w HQZtJrd: Mod. Decamp by heat to yield ftammable

vapon.
DuruteT HfUtlrd: Duprous; when heated to decamp or

on cont&c:t with acid or acid fumes. emits hilhl)' tox

As and NO;'.

I
I
I
I
I
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Material Safety Data Sheet ~p
From Genium's Reference Collection ~ VINYL CHLORIDE

Genium Publishing Corporation (Revision A)
1145 Catalyn Street 9 8

Schenectady, NY 12303-1836 USA Issued: August 1 7
(518) 377-8855 GEHIUM PUBUSHIHG CORP. Revised: August 1988

Material Name: VINYL CHLORIDE

Description (OrlginlUses): Widely used to make PVC resins and plastics; also used in organic synthesis.

Manufacturer: Contact your supplier or disuibutor. Consult the latest edition of the Chemicalweek
Buyers' Guide (Genium ref. 73) for a list of suppliers.

R 1
I 4
S 3
K 4

NFPAOther Designations: VCM; Vinyl Chloride Monomer; Chloroethylene; Chloroethene; C
1
H]Cl; CAS No. 0075-01-4

HMIS
H 2
F 4
R 1
PPG-
-See sect. 8

I
I

I

:1 Vinyl Chloride, CAS No. 0075-01-4 Ca 100 OSHA PEL
8-Hr TWA: 1 ppm-

ACGIH TLV, 1987-88
TLV-TWA: 5 ppm, 10 mgJm]

I
-The action level set by OSHA in 29 CFR 1910.1017 is 05 ppm. Exposures
above this level are strictly regulated by extensive medical record keeping,
reporting, surveillance, and other requirements. Consult 29 CFR 1910.10 I7
for details.
--See NIOSH, RTECS (No. KU9625000), for additional data with references to
mutagenic, reproductive, and tumorigenic effects.

Toxicity Data··
Rat, Oral, LD",: 500 mg/kg

I
Boiling Point: 61'F (16'C)
Water Solubility (%): Insoluble

Molecular Weight: 107 Grams/Mole
Vapor Density (Air = 1): 2.2

I
I

Appearance and Odor: A colorless gas; mild, sweet odor at high concentrations.

Flash Point and Method Autoignition Temperature Flammability Limits in Air
-108.4'F (-78'C) 882'F (472'C) % by Volume 3.6% 33%

ExtinguishIng MedIa: Vinyl chloride gas is a severe fIre and explosion hazard; treat any fire involving it as an emergency. Try to shut
off the flow of gas. Use a water spray to protect the personnel attempting this and to cool fire-exposed cylinders/containers of vinyl chloride.

Unusual Fire or Explosion Hazards: This heavier-than-air gas can flow along surfaces, reach distant sources of ignition, and flash
back. Eliminate sources of ignition in the workplace, particularly in low-lying areas such as sumps, cellars, basement utility rooms, and
underground piping systems.

I
I
I
I

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure
demand or positive-pressure mode.

:~rSE,mr·,·Ni? T:::REA
Vinyl chloride is stable in closed, airtight, pressurized containers at room temperature under normal storage and handling conditions. It can
undergo hazardous polymerization if it is heated or reacted with a polymerization catalyst, or if the concentration/activity of the added
inhibitor becomes too low.
Chemical Incompatibilities: This material is incompatible with copper, aluminum, and other polymerization catalysts or free radical
initiators Like hydroquinone.
Conditions to Avoid: Do not allow sources of ignition such as open flame, unprotected heaters, lighted tobacco prOducts, electric sparks,
or excessive heat in work areas. Avoid prolonged exposure to air, especially in the pre~ence of certain contaminants, because dangerous levels
of polyperoxides may accumulate. Avoid exposure to sunlight; if the proper catalytic conditions occur, the vinyl chloride monomer may react
with itself and undergo an explosive polymerization reaction. Violent ruptures of containers of this gas can occur.
Hazardous Products of Decomposition: During fires, vinyl chloride may decompose into toxic gases such as hydrogen chloride,
carbon monoxide. and phosgene.

I
CopyrighllO 1988 Genium Publishing CorpORlion.
A.D.y coaunereiaJ use or reproduc.tion without the publisher'S pmnwioQ is prohibited.



I
I

I
I

I

No. 382 VINYL CHLORIDE 8/88

SEeTION)6f~R:KAEmH:HA!Z:ARD:INFOR:M'ATION?:»\\ ,<~/: ;::::;.:i:::\://:::::~)::.: ...·.· "':::::::;::.
Vinyl chloride is listed as a carcinogen by tl:e ACGIH, NTP, and IARC with sufficient epidemiological evidence from human studies.
Summary of Risks: Vinyl chloride depresses the central nervous system (CNS), causing effects that resemble mild alcohol
intoxication; however, these effects can progress to narcosis, eventual collapse, and even death as the intensity andlor duration of the
exposure continues. Thrombocytopenia (decrease in blood platelets) has been reported following exposures.
Medical Conditions Aggravated by Long-Term Exposure: Possible liver effects. Target Organs: Respiratory system,
skin, eyes, kidneys, hematopoietic (blood) system, and musculoskeleul system. Primary Entry: Inhalation. Acute Effects: Head
ache, dizziness, lightheadedness, skin and eye irritation. Chronic Effects: Cancer, especially angiosarcoma of the liver.
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at
least 15 minutes. S kin. Skin contact with liquid vinyl chloride causes frostbite (cryogenic injury). Treat this accordingly.
Inhalation. Remove the exposed person to fresh air; restore andlor support his or her breathing as needed.
Ingestion. Unlikely.
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, Observation, and support after first aid.

::mSEGffiION/7&SPIEE\EEAKt:ANDmDIs·p()SADPR().€E·D;t.rREs~(m::m:r::}::::/:::::::::::::/::.:..:.:. \i:?:
Spill/Leak: Treal any vinyl chloride gas leak. as an emergency. Preplan emergency responses and make sure all personnel know about
them. Notify safety personnel, evacuate all nonessential personnel, provide maximum explosion-proof ventilation, and eliminate all sources
of ignition immediately. Make sure cleanup personnel have protection against contact with this material and inhalation of its vapor (see
sect. 8). Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal,
state, and local regulations.
OSHA Designations
Air Contaminant (29 CFR 1910.1000 Subpart Z)
Vinyl chloride is specifically regulated by OSHA at 29 CFR 1910.1017 as a suspected carcinogenic agent.
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste, No. U043
CERCLA Hazardous Substance, Report.1ble Quantity: lib (0.454 kg), per Clean Water Act (CWA), section 307 (a); Clean Air Act (CAA),
section 112; and Resource Conservation and Recovery Act (RCRA), section 3001.

I'
I

I

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow OSHA eye- and face-protection regulations
(29 CFR 1910.133). Respirator: Consult the NlOSH Pocket Guide to Chemical Hazards for general recommendations on respirators.
Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nooroutine use (leaks or cleaning reactor vessels and storage
tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying
respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves; boots; aprons; head covers; and
clean, impervious, body-covering clothing to prevent any possibility of skin contact with vinyl chloride. All clothing must be flame
resistant. Yen tUation: Install and operate general and local ventilation systems powerful enough to mainuin airborne levels of vinyl
chloride below the OSHA PEL standard cited in section 2. All ventilation systems must be of maximum explosion-proof design, e.g.,
nonsparking, electrically grounded and bonded. Safety Stations: Make eyewash stations, safety showers, and washing facilities
available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb
irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Other: Design all engineering systems to be
explosion-proof in areas where vinyl chloride gas may occur. Pressure check all pipes and equipment used with this gas and make sure that
all connections are leak tight. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid
transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area.

IMO Label: Flammable Gas
I~IO Class: 2.1

Industrial Hygiene Review: OJ Wilson. eIH
Prepared by Pl Igoe, BS

). Medical Review: MJ Hardies, MD

DOT Label: Flammable Gas
DOT Hazard Class: FlarnmableGas

Judgments as to the suitability of infonnation herein for purchaser's purposes are
neassarily purchaser's responsibility. Then::fot", although reasonable care has
been :axen in the preparation of such infonnation, G.onium Publishing Corp.
e><ltnds no warranties, makes no representatiollS and assumes no responsibility
as to the accu=y or suitability of such infonnation for application to
purchaser's intended purposes or for consequences of its use.

Storage/Segregation: Store vinyl chloride in a cool, dry, well-ventilated area away from sources of ignition and incompatible chemicals.
Outside or detached storage is recommended. Shade containers from radiant heat and direct sunlight. Special Handling/Storage: Vinyl
chloride is shippedlstored as a pressurized gas in cylinders or tank cars. Protect these conuiners against physical damage and regularly
inspect them for cracks, leaks, or faulty valves. Ground and bond all containers used in shipping/transferring operations. Store cylinders
upright; secure them tightly; do not drag or slide them; move them in a carefully supervised manner with a suitable hand truck. Monitor the
activity and concentration of the added inhibitor to the vinyl chloride product. Follow your supplier's recommendations concerning proper
shelflife, rotation of inventory, and maintenance of purity. Engineering Controls: Make' all engiDeering systems (ventilation, production.
etc.) of maximum explosion-proof design. Comments: PerfortD all operations with vinyl chloride carefully to prevent accidental ignition.
Do not smoke in any use or storage area. Maintain the valve protection cap in place until immediately before using vinyl chloride. Insert a
check valve or trap into the transferral line to prevent a dangerous backflow into the original container. Use pressure-reducing regulators
when connecting cylinders to lower-pressure piping systems. Obtain detailed handling, shipping, and storage infortDation from your
supplier. A trained chemist or safety specialist familiar with the physical and chemical properties of this material should be present during
all work operations.
Transportation Data (49 CFR 172.101·2)
DOT Shipping Name: Vinyl Chloride
DOT ID :"0. UN1086
References: 1 2 12 73 84·94..1

I

I
.1

Copyngh1l: 1988 Genium f'ublUhing Corpor>'ion.
Any commercial usc or reproduction withou( the publisher's permission is prohibited.
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Material Safety Data Sheet No. 373

(§PFrom Genium's Reference Collection l\tlETHYL CI-U..ORIDE
Genium Publishing Corporation (Revision A)

1145 Catalyn Street Issued: May 1981Schenectady, NY 12303-1836 USA
(518) 377-8855

GENIUN PUBLISHING CORP. Revised: November 1987

S~L"IION l. MAl EKIAL IU~NIIFICAT ON . ··74

Material Name: METHYL CHLORIDE

~Description (Origin/Uses): Used as a refrigerant.

Other Designations: Chloromethane; CH,Cl; NIOSH RTECS No. PA630oo00; CAS No. 0074-87-3
HMIS

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the H 2
Chemicaiweek Buyers' Guide (Genium ref. 73) for a list of suppliers. F 4 R 1

R 1 I 3
PPG* S 1
·See sect 8 K 4

;:SECTION 2>INGREDIENTS AND HAZARDS ...... % EXPOSURE LIMITS ..:.,

Methyl Chloride, CAS No. 0074-87-3 ca 100 ACGIH TLVs (Skin·), 1987-88
TLV-TWA: 50 ppm, 105 mglm'

~CCI TLV-STEL: 100 ppm, 205 mglm'
OSHA PELs (Skin·)

·This material can be absorbed through intact skin, which contributes to
8-HrTWA: 100 ppm
Ceiling: 200 ppm (30 Min)

overall exposure. MAC··: 300 ppm for 5 Min in any 3-Hr
"Maximum allowable concentration period
···NIOSH views methyl chloride as an occupational carcinogen and suggests NIOSH REL: Ca···
that all exposures to it be reduced to the lowest feasible level. Toxicity Data· .. •
....See NIOSH, RTECS.for additional data with references to reproductive and Rat, Inhalation, LCso: 15,200 mglm' (30 Min)
mutagenic effects. Mouse, Inhalation, LCso: 3146 ppm (7 Hrs)

;SECTION3. PHYSICAL DATA .: ....::. . .... :.- ./
Boiling Point: -lO.7"F (-23.7·C) M~1ting Point: -143'F (-97"C)
Vapor DensIty (Air = 1): 1.8 Mol~cular Weight: 50.49 Grams/Mole
Water Solubillty: 100 (complete) 0/0 Volatile by Volum~: 100%

Appearance and Odor: A colorless, odorless gas that compresses under pressure to a cryogenic liquid with poor
warning properties (see sect 6).

SECTION 4, FIRE AND EXPLOSION· DATA ...... ... ""'..·r,·:,::: ... LOWER ..... UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air

..
• % by Volume 8.1 17.2•

Extinguishing Media: ·Methyl chloride is an extremely explosive and l1ammable gas. If it is burning. try to stop the now of gas; use a
water spray to protect men effecting the shutoff and to cool fire-exposed conLainers.

Unusual Fire or Explosion Hazards: Methyl chloride is denser than air and will collect in enclosed or lOW-lying areas like sumps, so
eliminate ignition sourees there.

Special Fire-fighting Procedures: Wear a self-contained breathing appar,llus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.

: SECTION 5. 'REACTIVITY DATA . ': ....... ;:
.. :..

., .. '

Methyl chloride is stable in closed containers at room tcmperature under normal storage and handling conditions. It does not undergo
hazardous polymerization.

ChemIcal Incompatibiliti~s: This matcrial is incompatible with strong oxidizing agenL,; amincs; amidcs; and mctals like Zn, AI, Mg.
Na, and K.

Conditions to Avoid: Do not allow ignition sources like open name, unprotectcd heaters, lightcd tobacco products, electric sparks, and
excessive heat in work areas bccause of the eXlrcme nammabililY of this malcrial.

Hazardous Products of D~composition:Extremely toxic gases like phosgcnc and HCI arc produced during fire conditions.

COpyrighl cl:l1987 Gcnium Publuhing Corpor.'ion.
Any commercial use or reprodUc.lion without the publisher's permission is prohibited.



:: SECTION 6. HEALTH HAZARD INFORi\tlATIONI No. 373 METHYL CHLOR IDE 11/87
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I

Methyl chloride is listed as an occupational carcinogen by NIOSH.
Summary of Risks: "Inhalation of high concentrations of me!.hyl chloride causes serious central nervous system (CNS) damage,
lingering illness, and sometimes dea!.h. Because me!.hyl chloride has so little odor and [often a slowly progrcssive or] a mild narcotic
action, a person may be exposed to considerable concentrations wi!.hout being aware of !.he danger. The onset of symptoms of poisoning
such as dizziness, headache, optical difficulties, nausea, and vOmiting may be delayed for many hours" (Genium ref. 84, pp. 49-62).
"Severe exposures require hospitalization, monitoring, and treatment for acidosis... , Recovery may be prolonged and pennanent
neurologic impairment has been reported" (Genium ref. 100, p. 354).
Medical Conditions Aggravated by Lonl,;-Term Exposure: CNS disorders. Tar!:et Organs: CNS, liver, kidneys, eyes, and
skin. Primary Entry: Inhalation, skin absorptiOn/contact. Acute Effects: Neurologic effects like mental confusion, dizziness,
staggering gail, slurred speech, and drowsiness. Chronic Effects: Anorexia, nervousness, insomnia, incoordination, diminished
vision, and emotional instability.
FIRST AID
Eye Contact: Immediately flush eyes, including under !.he eyelids, genl1y but !.horuughly with plenty of running water for at least 15
minutes. Skin Contact: Immediately wash the affectcd area wi!.h soap and water because of the increased hazard from absorption.
Carefully monitor the exposed skin area for frostbite damage (cryogenic injuries) and treat it accordingly. Inhalation: Remove
victim to fresh air; restore and/or support his brca!.hing as needcd. Ingestion: This type of exposure to me!.hyl chloride is extremely
unlikely because it appears as a pressurized cryogenic (extremely low-temperature) liquid.

I
I

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid.

SECTION 7.. SPILL, LEAK, AND DISPOSAL PROCEDURES
Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all ignition sources immediately. Cleanup personnel need
protection against contact and inhalation of vapor (sec sect 8). Try to shut off !.he flow of me!.hyl chloride gas.

Waste Disposal: Contact your supplier or a licensed contractor for detailed recoounendations. Follow Federal, state, and local
regulations.

I
I
I
I
I
I

OSHA Designations
Air Contaminant (29 CFR 1910.1000 Subpart Z)
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste, No. U045
CERCLA Hazardous Substance, Reportable Quantity: I Ib (0.454 kg)

(SECTION 8. SPECIAL PROTECTION INFORMATION,···>
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines of
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the NIOSI/ Pockel Guide 10 Chemical Hazards (Genium
ref. 88) for !.he maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR
1910.134. For emergency or nonroutine usc (e.g., cleaning reactor vessels or storage tanks) use an SCBA wi!.h a full facepiece operated in
the pressure-demand or positive-pressure mode. Other Equipment: Wear neoprene or polyvinyl alcohol-impregnated gloves, boots,
aprons, and clean, impervious, body-covering clo!.hing to prevent any possibility of skin contact. Yen tilation: Install and operate
general and local maximum explosion-proof ventilation systems of sufficient power to control airborne levels of me!.hyl chloride below the
OSHA PELs cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and safelY showers available in areas of
use and handling. Contaminated Equipment: Contact lenses pose a special hazard; softlenscs may absorb irritants, and all lenses
concentrate them. Do nol wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again;
clean !.his material from shoes and equipment

Comments: Practice good personal hygiene; always wash thoroughly after using !.his material. Avoid transferring it from hands to mouth
while eating, drinking, or smoking. Do fUJI smoke, eal, or drink in any work area. A void inhalation of vapor!

<SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

DOT 10 ~o. UNI063
I:\fO Label: Poison Gas and Flammable Gas
DOT Label: Flammable Gas

Medical Review rVf. ~ V v '/1 J ~TA~ (~v.-,

Approvalscrf)~
I--.....::....;=-----h'-------;;~i-~---------

Indust. HygYeneiSafety /l~W I

Judgments as lO the suitabilily of information herein for purchaser's purposes are
llCCessarily purchaser's responsibility. Therefore. although reasonable care has
been taken in the preparalion of such information, Gcnium Publishing Corp.
extends no warranties, makes no rcpresenldtions and assumes no responsibility
as to the accuracy or suitabilily of such information for application lO
purchasers intended purposes or for cons"luences of its usc. IJ

Storage Segregation: Store methyl chloride in a cool, dry, well-ventilated area away from oxidizing agents, ignition sources, and
chemical incompatibilities (see sect 5). Outside or detached storage is advised for !.his highly Oammable gas. S pedal Handlingl
Storage: Methyl chloride is shipped or stored as a pressurized liquid in cylinders or tank cars. Protect !.hese containers against physical
damage and regularly inspect !.hem for leaks, cracks, or faulty valves. All containers used in shipping/transferral operations must be
electrically grounded to prevent static sparks. Engineering Controls: Preplan handling and emergency response procedures prior to
use. All engineering systems (ventilation, production, etc.) must be of maximum explosion-proof design. Mc!.hyl chloride must be used in
closed engineering systems because of its Oammability/explosivity hazards (see sect. 4). This prevents dispersion of !.his highly flammable
gas into work areas. Warning: Me!.hyl chloride gas has extremely poor warning properties. An automatic air-monitoring system is needed
if this gas is used in large amounts'because even highly toxic concentrations of !.his matcrial will be colorless and odorless.
Comments: All operations wi!.h me!.hyl chloride must be done carefully to prevent accidental ignition of this highly flammable liquid.
Do not smoke in any usc or storage area! Follow recommended Sl;Jndard operating procedures for using liquefied cryogenic gases.
Transportation Data (49 CFR 172.101-2)
DOT Shipping Name: Me!.hyl Chloride
DOT Hazard Class: Flammable Gas
IMO Class: 2.3
References: 1,2,12, 73,84-94,100,103. PHI
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Copyright ~ 1987 Conium Publishing Corporalion.
Any commercial usc or reproduction without the publisher's permission i.J prohibited..

Copyright © November 1,1987



I
I

Material Safety Data Sheet ~p ~~ DICHLORIDE
From Genium's Reference Collection ~ (Fonnerly 1,2-Dichloroethane)

Genium Publishing Corporation (Revision C)
1145 Catalyn Street

Schenectady, NY 12303-1836 USA Issued: November 1978
(518) 377-8855 GEHlUUPUBUSHINaCORP. Revised: August 1987

R 1
I 4
S 2
K 4

HMIS
H 1
F 3
R 0
PPE·
• See Sect 8COMMENTS: Ethylene dichloride is a flammable, toxic liquid.

'\:S,..(· ·1'1(' IN 1:- IVIA: I' K fA l:- 'IJJf<:i'fJi If<: lCA'I'J(JN:' .:': :.,.:.::/..: ;':.:.:.:: : :: :: ..' ..: :: :..:.: ::-.;.,... . :.::: :..:. :>:",,:::{:::::2R

CHEMICAL NAMF,: ETIiYLENE DICHLORIDE (Changed to reflect common industrial practice)
DESCRImON (OrieinlUses): Made from acetylene and HCl. Used as a degreaser, a scavenger in leaded gasoline,
as an intermediate in the manufacture of vinyl chloride, in paint removers, in wetting and penetration agents, in
ore flotation processes, as a fumigant, and as a solvent for fats, oils, waxes. and gums.
amER DESIGNATIONS: 1,2-Dichloroethane; sym-Dichloroethane; Dutch Liquid; Dutch Oil; EDC;
Ethane Dichloride; Ethylene Chloride; l,2-Ethylene Dichloride; Glycol Dichloride; C2H4Cl2;
NIOSH KTECS KIOS25000; CAS #0107-06-2
MANUF"crUEERS/SuPPLIERS: Available from several suppliers, including:
Dow Chemical USA, 2020 Dow Center, Midland, MI 48640; Telephone: (SI7) 636-1000

I
I
·1

Flash Point and Method Autoignition Temperature Flammability Limits in Air

\:SECTION3~PHYSTr.iRDA'T iEi£I
Boiling Point ... 182.3°F (83.5"C) Evaporation Rate (n-BuAc = 1) ... Not Listed
Vapor Pressure 87 Torr at 77°F (25°C) Specific Gravity ... 1.2569 at 69°F (20°C)
Water Solubility Soluble in about 120 Parts Water Freezing Point ... -31.9°F (-3S.5"C)
Vapor Density (Air = 1) ... 3.4 Molecular Weight ... 98.96 Grams/Mole
Appearance and odor: Colorless, clear liquid. Sweet, ch1oroformlike odor is typical of chlorinated hydrocarbons. The
recognition threshold (100% of test panel) for ethylene dichloride is 40 ppm. Odor detection probably indicates an excessive
exposure to vapor. High volatility and flammability, coupled with its toxicity and carcmogenic potential, make this material
a major health hazard.
COMMENTS: Ethylene dichloride is miscible with alcohol. chloroform, and ether.

100 ACGlH Values 1987-88 3
TLV-1WA: 10 ppm, 40 mglm
OSHA PEL· 1986-87
8-Hr 1WA: SO ppm;
Ceiling: 100 ppm (IS Min.)
NIOSH REL 1986-87
IO-Hr 1WA: 1 ppm
Ceiling: 2 ppm (1S Min.)
Toxicity Data
Man, Inhalation, TCLo: 4000 ppm/I Hr
Human, Oral, TDLo:428 mglkg
Man, Oral, TPLo:892 mgIkg
Man, Oral, LDLQ: 714 mglkg
Rat, Oral, LDSO: 670 mglkg .

H H
I I
C-C-Cl
I I
H H

C1-

Ethylene Dichloride, CAS #0107-06-2; NIOSH KTECS #KI0525000

*TIle maximum allowable peak concentration (above the ceiling level value)
of eth~ene dichloride is 200 ppm for 5 minutes in any 3-hour period.
COM ENTS: Additional data concerning toxic doses and tumorigenic,
!'e11roductive, and mutagenic effects is listed (with references) in tfie NIOSH
KTECS 1983-84 supplement, pages 865-66.

fSECTION 2>INGREDIENTS AND HAZARDS';:::'::'::'::::':':"":':::·:::::::':';'::::":"::::.::'·::d
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I
I
I
I
I
I
I
I
I
I
I
I

See Below 77soF (413°" % bv Volume 6.2 15.9
EXTINGUISHING MEDIA: Use chemical, carbon dioxide, alcohol foam, water spray/fog, or dry sand to fight fues involVing
ethylene dichloride. Direct water sprays may be ineffective extinguishing agents, but they may be successfully used to cool
fue-exposed containers. Use a smothering effect to extinguish fires involving this material. UNUSUAL BRE/EXPLOSION
HAZARDS: Ethylene dichloride is a dangerous fue and explosion hazard when exposed to sources of ignition such as heat,
open flames, sparks, etc. Its vapors are heavier than air and can flow along surfaces to distant, lOW-lying sources of ignition
and flash back. If it is safe to do so, remove this material from the fue area. Ethylene dichloride bums with a smoky flame.
SPECIAL BRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a full facepiece operated in a
pressure-demand or another positive-pressure mode.
COMMENTS: Flash Point and Method: S6°F (13°C) CC; 65°F (18°C) OC.
OSHA Flammability Class (29 CFR 1910.1(6): lB. DOT Flammability Class (49 CFR 173.115): Flammable liQuid
.··SECTION· 5>REACTIVITY DATA·i:·:: ::):.:.::::,:.\:'::.•. : :.: .::···· :··:i/:·: .':
Ethylene dichloride is stable. Hazardous polymerization cannot occur.

CHEMICAL INCOMPATIBILmES include strong oxidizing agents. Explosions have occurred with mixtures of this material
and liquid ammonia or dimethylaminopropylamine. Finely divided aluminum or magnesium metal may be hazardous in contact
with ethylene dichloride.
CONDITIONS TO AVOID: Eliminate sources of ignition such as excessive heat, open flames, or electrical sparks, particularly
in lOW-lying areas, because the explosive, heavier-than-air vapors will concentrate there.
PRODUcrS OF HAZARPOUS PECOMPOSmON can include vinyl chloride, chloride fumes, and phosgene. Phosgene is an
extremely poisonous gas. Products of thennal-oxidative degradation (Le., fue conditions) must be treated with appropriate
caution.

I
Copyrigbl cO 1987 Oenium Publishing Corpcntilln.
N:y commercialllJe cr reprodUction WiIllOUll!ll: publUbd. pcrmi>sion is prcllibitod.



:5ECTION 6. HEALTH HAZARD INFORMATION . ..',,:::"': ..:.: '/;:.: . '., ..

Ethylene dichloride is listed as an anticipated human carcinogen by the NTP and as a probable human carcinogen (Groui 2B),
by the IARC. It was found to be an ammal&sitive carcinogen by the IARC. NCI reported ~sitive results (mousel rat from
its carcinogenesis bioassay. SUM~ARY RISKS: Ethylene dichloride is considered to one of the more toXic 0 the
common cnlorinated hydrocarbons.eaths from accidental in~estion of this material have been reported. Inhalation of vapors
reportedly caused three fatalities. Excessive .inhalation of ethy ene dichloride v~rs can cause respiratory irritation,
intoxicauon, narcotic and anesthetic effects, vomiting, dizziness, depression, an diarrhea. The hepatoxic (injurious to liver)
effects of this material are si~ficant The systemic effects from overexposure can a~rear in the liver, kidneys, digestive
tract, blood, lun~ adrenal ~ands, and the central nervous system. Tests on animals ave revealed reJf<roducuve failure and
fetal resorption. ere may e increased risk to nursing infants of ~osed mothers. TARGET 0 GANS: Central nervous
system, eyes, kidneys. liver. heart, adrenal glands, and skin. PRJ, ARY ENTRY: InfiaIauon. absorpuon through skin, oral,
or eye contact AClITE EFFEOS: Skin contact causes irritauon. detawng, and, if repeated or prolon~ed, bUrQln~. 8"
contact causes irritationmd serious injbcr (clouding of the corneal if it is not removed promptlY.. CH ONIC EF E S:
Injuries to the liver (?~R~~xifitYland ki nevs, ~~~~t loss~,!~'j; ~_~dA~~~J~undice. oligui~ ~reduced excretion or
unne), or anemia. M '.). IN lNS .i .i V;>: I -!M : erscms taking an~Rsrlants could
Amrience an increase in tendency to bleed. .personsF~~n.8~In~lin race an Increased risk of lowered blood sugar.

: Be prepared to restrain a hyperactive victim. IN A : Flush eves, includinlf-runder the eyelids, gently but
thoro~hlY with gJenty of runnin~ water for at least 15 minutes. Get medical 'help. • SK ~ONIAO: Immediately flush the
affec area wi water. Wash oroughly with soap and water. Remove and launder contam.Lnated clothing before wearing it
again; clean material from shoes and eq~ment Get medical help.· ~NHALATION: Remove victim to fresh air; restore and/or
support his breathing as needed. Get m ical help.· INGE'tfJON: ever give anything by mouth to someone who is
unconscious or convulsi~. Rinse victim's mouth with water.xvxtn and aruficial reS~iration may be needed. Get medical
help.· • GET MEDI AL ASSISTANCE = IN PLANT, PAR' MEDIC, COMMU ITY. Get prompt medical assistance for further
treatment, observation. and support after first aid.

>SEc:TION 7. SPILL LEAK AND DISPOSAL PROCEDlJRES' ".':' ":":,:,,,,,:,.::.

SPILULEAK: Before ~ing ethylene dic~ori~e, it is essential that proper emergency proc~ures be established an.d made
known to all personnel Involved lD handling It Notify safety personnel of ethylene dlchlbnde spills or leaks and IIDplement
containment procedures. Remove and eliminate all possible sources of ignition such as heat, sparks, and open flames from the
area. Cleanup personnel should use protection against inhalation of vapors and contact with liquid. Contain spills by using
an absorbent material such as dry sand or venniculite. Use nonsparking tools to mix waste material thoroughly with
absorbent and place it in an appropriate container for distosal. Flush trace residues with large amounts of water. Do not flush
waste to sewers or open waterways. WASTE D1SPOSA : Consider reclamation, recycling, or destruction rather than disposal
in. a landfill. Waste may be burned in an approved incinerator equipped with an afterburner and a scrubber. Follow Federal,
state, and local regulations.
Ethylene dichloride is designated as a hazardous substance by the EPA (40 CFR 116.4). Ethylene dichloride is reported in the
1983 EPA TSCA Inventory.
EPA Hazardous Waste Number (40 CFR 261.33): U077
EPA Relfcrtable Quantity (40 CFR 117.3): 5000 Ibs (2270 kgs)
Aquatic oxicity Rating, TLm 96: 1000 - 100 ppm

;/SECTION 8. SPECIAL PROTECTION INFORMATION :':::::'::<:"
. "."

.. "

GOOGLES: Always wear protective eyeglasses or chemical safety goggles. Ethylene dichloride is particularly harmful to the
~es. and direct contact results in corneal opacity ~ent clouding of the eye). GLOVES: Wear impervious rubber

oves to prevent skin contact RESPIRATOR: se a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical
azards (Genium ref. 88) for the maximum-use concentrations" and/or the exposure limits cited in section 2. Follow the

respirator guidelines in 29 CFR 1910.134. Any detectable concentration of ethylene dichloride requires an SCBA, full
facepiece, and pressure-demand/positiveifressure modes. Warning: Air-purifying respirators willllQ1 protect workers from
oxygen-deficient atmospheres. afHE: Wear rubber boots, aprons, and other protective clothing suitable for use
conditions to prevent skin contact Remove contaminated clothing and launder it before wearing it again. Discard
contaminated shoes. VENIILATION: Provide maximum explosion-proof local fume exhaust ventilation systems to maintain
the airborne concentrations of ethylene dichloride vapors below the exposure limits cited in section 2. Install properly
designed hoods that maintain a minimum face velocity of 100 !fm (linear feet per minute). SAFETY STATIONS: Make
eyewash stations, washing facilities, and safety showers available in areas of use and handling. SPECIAL ..
CONSlDERATIONS: Vapors are heavier than air and will collect in low-lying areas. Eliminate sources of ignition in these
areas and again provide good ventilation there. COMME!'ITS: Practice good personal hygiene. Keep materials off of your
clothes and equipment Avoid transferring this material from hands to mouth while eating, drinking, or smoking. Immediately
remove ethylene dichloride-sanu-ated clothing to avoid flammability and health hazards. Contact leIises pose a special hazard;
soft lenses may absorb irritants, and all lenses concentrate them.

:
<SEcrION9~SPECIAL PRECAUTIONS AND COMMENTS:' .."" : ,' . .;. . . . . :.::L· ...... ':':'.:.... . .

STORAGE SEGREGATION: Store ethylene dichloride in tightly closed containers in a cool, dry, well-ventilated area away
from sources of ignition. Protect containers from physical damage and from exposure to excessive heat Avoid direct physical
contact with strong acids, bases, oxidizing agents, and reducing agents. SPECIAL HANDLING/STORAGE: Use nonsparking
tools. Outside or detached storage is preferred. Store and handle ethylene dichloride in accordance with the regulations
concerning OSHA class IB flammable liquids. ENGINEERING CONTROLS: During transfer operations involving ethylene
dichloride, the liquid and its vapors must not be exposed to nearby sources of ignition from engineering systems that are not
explosion proof. Preplan emergency response procedures.
TRANSPORTATION DATA (per 49 CFR 172.101-2):
Oaf Hazard Class: Flammable Liquid DOT Shipping Name: Ethylene Dichloride
DOT Label: Flammable Liquid DOT lD No. UN 1184
IMO Class: 3.2 IMO Label: Aammable Liquid, Poison

References: 1-9, 12, 19, 21, 26, 43, 47, 73, 87-102. CK

Judgemenls as to the suitability of infonnation herein for purchasers purposes Approvals 510· ~CL/l.()CLO
are necessarily pun:hasers responsibilitv. Therefore, although reasonable care

Indust. Hygie~e1Sa~ety ~ {(-I 'Sl-I?has been taken In the preparauon of suen infonn31ion, Genium Publishing Corp.
extends no warranties, rnaJccs no represenLations and assumes no responsIbility as A .
10 the accuracy or suitability of such information for application to purchasers

Medical Review Ji.//4,'/. -r!/ II'"~-i'7intended purposes or for consequences of its use.
I

CopyrisJtt 1987 Oeniwn Publishinl Corpontion.
Ar:Iy ccrm:ncrcial ux at reproduction without me publisM(s pcrmi.ssion is protubited..
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MATERIAL SAFETY DATA SHEET liP
MSDS' N 5

GENlUM PUBUSHINO CORPORATION CHROMIC Acrc, SOLID
Rev~ :: 1em ,j

114S CATALYN ST.. SCHENECTADY. NY 12303 USA <'18) 317·88S4 --- 1Aued:
RcvllDd: AUF;ust 1985

Prom Cieaivlll'. MSDS CoIlectlllll, to Milled •• rtf_.
SECTION 1. MATERIAL IDENTIFICAnON 17

MATERIAL NAME: CHROMIC ACID, SOLID ,f!j)Other'designations: Chromium Trioxide, Chromic Anhydride, Chromium (VI) Oxide,
Cr0 3 , CAS UJJ3-82-C

Manufacturer: Available from many sources, including: ~erican C~'ome an4 Chemioals,
PO Box 9912

(nz )S83-3202 Buddy Lawrence Dr.
~n"''''I'' ""'..(n'" l'Y .,~.LI:.Q

SECTION 2. INGREDIENTS AND HAZARDS ~ HAZARD DATA

::hromiullI Trioxide, crO J ca 100 Sbr TWA: JI
0.0' lIIg/m as Cr

• Current (::985-1980; ACGIH TLV for water-soluble chronium VI Ceiling Hiit:
compouni1e 0,1 mg/Ill

"Current OSHA PEL ( ceiling limit) from ~hromic acid and
chromatltB Dog, subc·~taneous :

NOTE: the NIOSH-recommende~ exposure limit for ChromiullI VI LDLo: JJO mg/kg

Oxide i8 0.025 rag Cr(VI)/m average over a work shi5t of up
'to 10 hou:,s, with ceiling level or 0.o, mg Cr(VI)/m
(15 minute period)

SECTION 3. PHYSICAL DATA

Mel':.1ng point ....... 197
0

C
o 250°C

Solubility in water, gm/lOOoo 8 20°0
Soiling Iloint • • • I ••• deoomposes .................. 6)

to Cr 2c
l

+ °2 Molecular weight ., , .. , . , ........... 99.99
Spec1!'ic g:'liVity .... 2.7

Appearance and odor: dark re~ rlakes or crya~a19 Which are deliquesoent. No odor.

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper

PIUII Poilu aDd Mediad A1Illl\aIIIll0ll TIlIIIp • P1uDmabilhy LiJniIi ill Air

Net combust.! ble NA NA

Chromic anhydride is not flammable but is a strong oxldiaing agent and can ignite many
hydrocarbons, such as acetic acid and aloohol, when brought into direct oontact.
Certain inorganic chemicals will produoe inoandesoenoe when mixed with ohromic anhydride;
i . s. arsenic, amlllonia g8S, hydrogen sulfid., pbosphorus, potassiUlll, sodium and selenium.
Flammable mat~rials near these reactioDS oould be e8sily ignited.
Firefighters should wear self·ccntained breathing apparatus and full proteotive gear
to prevent .contact when fighting tires involving this material.

SECTION S. REACTIVITY DATA

This material is stable When properly s~ored and handled. It i8 a strong OXidizing
agent and will :'eaet with many oxidizable subs'tanoes such ae oils, grealle, paper and
plastics. Ths reaclons can be rapid enough to ignite these materials. Chromic
anhydride will ignite ~any hydrocarbons trom direct oontact. Incandelcence is also
produced from contact With the inorganic8 mentioned in Seotion 4.
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I
SECrION 6. HEALTH HAZARD INFORMATION I TLV See Section 2I
MSOS'~. bwed BIBS CHROMIC ACID. SOtID

I

I
I

~nnalat~on or dust or mist can cause irritation of the respiratory tract due to high acidity and tissue oxi
dation. Ulceration of mucous membranes of the nOSe and mouth can result from inhalation. Skin contact with
acid solutions or the solid may cause irritation. However, the major damage occurs up to 4B hrs. after con
tact. The chromates slowly dissolve the skin, fo~ing ulcors. Secondary infections can then occur on the
broken sk!n. Chromic acid is also a sensitixer and may cause allergic skin rash. Eye contact may result in
severe burns with loss of vision. Ingestion may cause severe burns of the inte~tinal tract with internal
damage. Ingestion of 5 grams or less may be lethal for an adult. Long-term absorption may cause liver damsge.
Increased instances of respiratory cancers have been reported 1n the chromate-producing industry. In its lQ7S
criteria document. NJOSH identi.fied chromium trioldde as a "noncarcinogenic chromiUlll IV. It The JARe has
classified "chromiUlll and certain chromium compounds" as being carcinogenic to humans. The specific chromium
COMPounds responsible for the carcinogenic effects are not identified.
FIRST AID: JNHALATJON: Remove person to fresh air. If necessary, aid breathing and seek medical attention·
EYE CONTACT: Immediately flush eyes. including under the eyelids, with running water for at leest IS minutes.
pbtain medical assistance promptlY·. SKIN CONTACT: Promptly remove contaminated clothing and wash infected
area with soap and water. Seek medical ettentior."if irritation persists or ather symptoms develop.
INGESTION: Give person large quantities of milk or water to drink. Then induce vomiting. Get prompt medical
attention". (Never induce vomiting or give anything by mouth to an unconscious person.)

• GET MEDICAL ASSISTANCE = Inplant, Paramedic. Community.

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

I
I
I

No't~ry saletY/environoen:.al personr.el of spi_.:.s. Clean-up personnel snould wear
respirato:s an~ proteotive gloves and olothing to prevent inha:a~ion and skin contact.
Provide a~equate ventila~ion. Spread a reducing agent, such as sodium sulfite or fer
rous sulfate,on liquid acid s~ills. Sooop up the resulting slurry into a container of
water and neutralize with sod~ ash. Solid spills may be oarefullr scooped into container~

taking care to minimize dust generation.
Disposall Solut1ons con'tain~ng this ma~eri&l should be chemically treated with red~o1ng

agents and pH-adjusted to p~eci?itate ohromium. The prec~pi~ate and other solids con
ta~~1ng this material should be disposed of in an approved ohemioal waste landfill.
Follow a,plicable local, etate, and !ederal ree~lat1ons.

EPA Hatardous Waste N~mber: D007(EP Toxioity--4C erR Part 261)
Reportable Spill Quantity: 10Ce les. (454 kg)

SECTION 8. SPECIAL PROTECTION INFORMATION

·1
I
I

:.1
I
I

Provide general and looal exhaust vent1lation to meet TLV re~uirements. NIOSH-approved
high-efficiency dust/mist respirators with full facepiece should be used during non
routine/emergency operations and whenever the TLV may be exceeded. Self-oontained
breathing apparatus or sup~lied air respirators (,oth in positive pressure mode) shOUld
be worn un~er severe exposu:e oonditions (75 mg/m). Tanks of chromic acid must be ade
quately exhausted. with ohemically resistant duct work and fans. Employees should wear
chemical safety goggles to prevent eye contact. Faoeshields should also be worn wbere
splashing can occur. Neoprene or other synthetic rubber gloves and apron or protective
clothing should be worn (oaution: chromic acid may attaok aome or these materials). It
olothing becomes contaminated, !resh clothing should be obtained immediately. Launder
contaminated clothing before reuse. Eyewash stations and safety showers should be readil.
acoessible in areas or use.
Contaot lenses pose a speoial hazard: soft lenses may absorb and all lensee ooncent~ate

irritants.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers away trom oxidizable materials and o:'her inoompatible mate
r1als. Protect containers from physical damage. Maintain gOod housekeeping procedures.
Avoid breatbing dus~8 and mists. Avoid skin contact. Follow good personal hygiene
practices. Wash hands thoroughly before eating and smokini. Wash all areas of the body
which =ay have come in contact with this material at the end of each·workday. Eating
and smoking shou:d not be per=itted in areas where this material is handled.

DO! CLASSIFICATION: Oxidizer LABEL: OxIdizer, solid
DOT 10 NO.: NA 146)

DATA SOURCE(5) CODB (See Glouary) 2,4.9,12,19,20,27,56.60,61 V.

APPROVALS ~~~O II/fS

MEDICAL RBVIBW:

INDUST. HYOIENElSANlh ~ hJ ,..Ir.

GENIUM PUBUSHINGJOA S/8~lM
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NO. 38

MATERIAL SAFETY DATA SHEET ClP LIAD MOhOXIDl

GENIUM PUBLISHING CORPORATION onSlOW A

P.O. BOX 1436, SCHENECTADY. NY 12301 USA
(618) 385-25n ---_. Data lItrf'eIIbal' 1979

SeCTION J • MATERIAL IDENTIFICATION
~TnIAL lWCB: LEAD MONOXIDE
~ I)!SICMATIOHS: Lead (II) Chdda, PlUllhoua Ozide, ~o, UthUle...dcot.

CAS , 001 317 368, G! Material D4C29; BAG1.I 120 (BaIle-P1cher). Pd (11.>
~AC't'UR!1l: Matedal is a••11able f'Z'O. I • .,.ra! supplien. 11St:1ucl1q:

Balle-Pichar IIuluatria., IDe. IL Ieda.tria., lee.
580 walnul sBQa.l Pl~' Io~ 700C1m:1Dnat 5202 81 t.tCMl. M.J. 08'20

SECTION II. INGREDIENTS AND HAZARDS I HAZARO OATA

!Lead MollOud. >99 8-hr TIfA 0.05 ..,.3*
(uPb)

'*Current OSHA PEL (Pami.dble Bxpo.uu L1m1t) eoetinue.
at 8--hr TWA of 032 mg/mJ ; bowavar, bea1Dninl 2/24/~.
PEL i. 0.05 maIm With aD act10a level of 0.03 ..I••

.u:~ iDtraperltoeul
(Cartain industrial lead u••• have an axt.eded ti.- LDLo 430 ../&1for co~1iance; lee Supplement sheet.) Blood .uplinB
and analysi. muat b. avallable to evary varkel' azpo.ad
above the act:1oa level over 30 day./year. Temporary.,
L,-:gvCf fa~ ~if ·:i°·Y~· 11u::tu1Ud for .n't'ur. witloa • ave a ••• B ,,&DC .haec •

SECTION Ill. PHYSICAL DATA

Litharae (PbO) Hydeat (PbO)
Sp.dfic gravity (RZOool) ----- 9.,53 8.0
Melting polnt, 4.1 C - -- 888 -
Watar lolubility, a/lOa cc -- --- 0.0017 ae 20 C 0.0023 at 22 C
Cryatallin. form --- TecnlODal DrthorhcnBie
Color when pure ----- - YallO¥* Yellow

*Cor:;:1ia1 ~~r~~.,t.rialvari•• from yallow co reddi.h depeadiDa oa·tr.at.-at and
8V I of ud such as Pb,Ot.., Pb,O'. add Pb).

sECTION IV, FIRE AND EXPLOSION DATA LOWER UPPER
F ash Paint and Method I Auco1Rn1t1on Tat! r l'r...}Ifl1t", L1a1U III Air

,"II. I r
IJn:iDSldsbing M.dia: Th1e 1•• llOD-flUllllllble _Udal; uae eat!Dsu-t.b1el -.dia ¥blc:h

are appropriate to the aurrouadius fire.
lAad oUde can be an oldd1a1a8 llIallt for cOlllb~tibla atadala ....u hot.
Inhalation of 1.ad-CQfttainiQ8d~cilhazardou.; f1ref1lhtar. need aelf-contained

braachinl apparatus when this sacerial 1. involved in a fir. a1tuat1oD.

SECTION V. REACTIVITY DATA
TM.• _teria! 18 atabl. for atoras. at 1'0011 talllperature &llI pura _t.ni.I1e .auaa eoe-

t.bert. When heated alld eaoled in ttl', it C&D U1\der~ tnudt10u be:u: pfYata1111 I
forma lucb a. litherse and ....lcot &Dd 1Dtercheaae ."'.D certain • o~ "
Cluch .. Pbtl Pb304. and Ptio).

50_ lpC;O!IIJ!aSl! ~: Ch!oriDatad rubber plu- PbO c:e naet 'I101_t17 Lf b.ated.
tIt aria a I 7C8l'01 1iUture (a vell-IcDCMl caent) can 'bun ill fluot.1M aDd uplode
by illpaet afur coatact nth perchlaric acit! f\lllll8. no pvwd.~ ella espieda when
a1xeli with finely Uv14.d alua1e\lm 01' dl'conia. le&cticm CaD b. ~nu.·with .odl11a
boron, ailleon, titaaiUII, _tal acet7lU•• , ad otMI" _ter~.

:"1
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NO. 38

SECTION VI. HEALTH HAZARD INFORMATION I TLV 0.051111/mJ (See Sect. II)

I
I
I
I

Ingestion and inhalation of PbO dust are t~e main sources of toxic hazard. Lead is a
cumulative poison. Over a period of time a very ~mall rate of i~take can reach 4
toxic level. Excessive leaa levels in the blood (see Supplement) require remaval
from exposure to lead. A level of 0.1 mg Pb/liter of urine is generally exceeded in
lead poisoning Ca8eS. Lead pOisoning can produce symptoms such &8 headache, nausea,
cramps, dizzinessl weakness, insommia, diarrhea, and 108S of appetite. Heavy acute
exposure cen resu t in stupor, coma, and death.

'IRST AID: Remove from exposurel ,
Workers With exeessive exposure, who experience the symptoma of lead poisoning, should

receive medical care and luidance promptly. Detailed biological specimen tastiDI and
evaluation of possible exposure conditions are required to diagnose lead poisonins.
Hospiealization and chelate therapy and/or restriction from exposure to lead may be
requirad.
Eye rgd Skin Contact: Flush ~th plenty of running water to remove dustl get medical

hep if irritation persists. Wash all exposed skin well with soap and vater.
Inhalation: Remove fram exposure. Get medical help.
InaestIou: Contact phyaician pr~tly. Gastric lavege may be required.

SECTION VII. SPILL) LEAK) AND DISPOSAL PROCEDURES

I
I

Carefully vacuum up spilled material for r8covery or disposal, avoiding dusting condi
tiona, at all stages of handling, and place in a plastic bag-lined, tightly closed
~ontainar. (Damp or wet clean-up methods ~y be useful in suppressing dust and can
be uaed where more effective then vacuuming). .

OISPOSAL: follow Federal. State. and local regulati~ns 1n disposing of waste material.
Depositing it in an approved landfill should be evaluated &S a suitable meane of dis
posal. (Filtration of all exhaust ventilation air may be required, with filtrate
d18~o8al added to the waste problem.)

I
I
I
I

SECTION VIII, SPECIAL PROTECTION INFORMATION
Provida local exhaust ventilation with capture filtration to meet TLV requirements. Is

late PbO use area. Monitor lead exposure. An approved air purifying or self-contain d
respirator Deeded if dust conditions are not adequately controlled by ventilation
(4.4 hr/day max. fsr negative pressure respirator use). Uae appropriate design and
housekeeping practices to prevent uncontrolled accumulation of dust deposita in ex
haust ventilation systema or storage areas. Use engineering controls as the primary
means for protection against lead exposure. Also provide clothing and equipment.

USe safety goggles to prevent Pb oxide dust particle; from entering the eyee.
Provide ~lean. body-cQver1ng work elothing weekly to workara exposed above PEL (daily

if exposed 0.2 mg/mJ ) aDd arrange for special handli~ and laundering of clothing
contaminated with lead oxide dust. Use separAte loc r tor work clothing, and shower
after work before changing into street clothing. Prevent PbO from being carried homa
or transported to lunch room, rest rooms or othar plant areas in workers' hair or
clothing I

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

".' ',; . ,(.."
,', ·1 •

U/79MEDICAL RBVIEW:

Industrial Hygien'il' '~l.",
and Sahr.v' ,~' .' "

~ • la "'- twtDl~ty " """""1l4f" I'l.,~ 'ar pJrc,,~. gl,lrgDllll "' "KWUl'".,.
~••r~ f1ttttItOl'l• ...,...,.O~ 'tttOr\11N carl "M o-'l ,• .., ,. ~,.. l71"D'a"'1JlOI'I :t
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mn-'. It'll~ cuoowt or.., '~~¥'ffIII"Of 'If ".

Store in tightly closed containers in a clean area away from combustible material!~ Pr
teet containers from damage. Xeep aWAy from food or feed. Prevent dust di;pera~ng

conditions and breathing of dust. Follow good housekeepinl practiee and good hygieni
practice. Wash thoroughly before eating or smoking after handling this maeerial or
working in its areas of use or storage. Do not allow eating. drinking or tobacco usa
in areae of storage or use of PbO.

Provide annual worker training. For exposure8 above 8-hr TWA of 0.03 ms/m3 provide
work-place monitoring. and at least ann~al medical surveillance, semi-annual blood
testing. and recordkeeping. Excessive lead exposure may adversely affect human
reproductive functions.

~ATA SOURCE(S) CODE: 2-10 12 20 24-26
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Material Safety Data Sheet No. 311

(§Pfrom Genium's Reference Collection METHYL CHLOROFORM
Geniurn Publishing Corporation (Revision E)

1145 Catalyn Street Issued: November 1975Schenectady, NY 12303-1836 USA
GENIUM PUBUSHING CORP. Revised: November 1988(518) 377-8855

LSECTION ·l.M:ATERIAL·,::lDENTIFICATION: .".,/,:.: .. .. :27:..

Material Name: METHYL CHLOROFORM
HMIS

~Description (OriginlUses): Used in cold-type metal cleaning; also in cleaning plastic molds. H 2 R 1

Other Designations: l,l,l-Trichloroethane; CH,CC~;CAS No. 007l-55~
F 0 I -
R 1 S
PPG* 2 NFPAManufacturer: Contact your supplier or distributor. Consult the latest edition of t'1e Chemicalweek
*See sect. 8 K 1

Buyers' Guide (Genium ref. 73) for a list of suppliers.

}SECTION2~.INGREDIENTSANDHAZARDS/EXPOSURE LIMITS '," .". ; ........ ......

Methyl Chloroform, CAS No. 0071-55-6

OSHA PELs ACGrn: TLVs, 1988-89 Toxicity Data··

8-Hr TWA: 350 ppm. 1900 mglm' TLV-TWA: 350 PPm. 1900 mglm' Man, Inhalation, LC
LA

: 27 glm' (10 Mins)

STEL: 450 ppm. 2450 mglm' TLV-STEL: 450 ppm. 2450 mglm' Man, Inhalation, TC
LA

: 350 ppm
Human, OrJl, TD

LA
: 670 mglkg

Rat, Or...!, LD50: 10300 mglkg

*Conta.et your supplier for specifications, including details about inhibitors that can be added to the methyl chloroform product
**See NIOSH, RTECS (KJ2975OOO), for additional data with references to irritative, reproductive, and mutagenic effects.

SECTION 3. PHYSICAL >DATA ...:,";.;'
......-:. :..:....:,:}... :..

Boiling Point: 165'F (74.l·C) Molecular Weight: 133 Grams/Mole
Melting Point: -265"F (-32.5"C) Solubility in Water (%): Insoluble
Vapor Density (Air =1): 4.55 Specific Gravity (H:O =1): 1.3376 at 68'F (20'C)
Vapor Pressure: 100 Torrs at 6S'F (20'C) % Volatile by Volume: Ca 100
Appearance and Odor: A colorless liquid; mild, sweetish, pleasant, etherlike odor that may be just perceptible (if unfatigued) at about 100
ppm in the air.

Comments: Small variations in the above-noted physical properties are expected because of the various inhibitors that may be included in
the methyl chloroform product

:·SECTION:4~.·'FIREAND 'EXPLOSION:DATA',:::::<:,::: ..:..'.............:.'...:...
Flash Point: None Found I Autoignition Temperature: 998°F (537°C) I LEL: 8.0% v/v I UEL: 10.5% v/v

Extinguishing Media: Methyl chloroform does not burn at ordinary temperatures. High-energy sources such as an electric arc or an elevated
temperature are required for ignition of this material. When the source of ignition is removed, methyl chloroform tends to stop burning. Use
water spray to cool fue-exposed containers. Use water fog, carbon dioxide, dry chemical, or foam to fight fires involving this material or
nearby fues. Unusual Fire or Explosion Hazards: Methyl chloroform vapor is heavier than air and may travel a considerable distance to a
low-lying high-energy source of ignition and flash back to its origin. Use care in selecting equipment (see sect. 5, Comments). Special Fire-
fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand Of positive-
pressure mode.

::SECTION)S.:REACTIVITY:DATAi;.::=:·
... . . ;:,;:::;::::::::,,:::,:::,:::' '.:•. :. ..':.::i<.:'.'::' ':0"•. \:.'-':<:. ..:.::::::::..:.:::...•.• :...... ... ;., .,.:'. ........ :':. '.:.'.:;. ::., ..::::.:..,...,:'....::,

StabilitylPolymerization: Methyl chloroform is stable in closed containers during routine operations. Hazardous polymerization cannot
OCCUf. ChemIcal IncompatibilitIes: Methyl chloroform can react dangerously with acetone, nitrogen tetroxide, oxygen (gas or liquid),
sodium. sodium hydroxide, and SOdium-potassium alloys. Conditions to Avoid: Avoid exposure to any high-energy source of ignition or to
incompatible chemicals. Haz:ardousProducts or Decomposition: Toxic and corrosive gases such as hydrogen chloride, dichloracetylene,
chlorine, and phosgene can be produced by ckcomposition of methyl chloroform at high temperatures, contact with hot metals, or exposure to
ultraviolet radiation. Phosgene is usually produced in very small quantities; huwever, the significant irritating properties of hydrogen chloride
(the dominant product of decomposition) prevent significant exposure to the phosgene. Comments: This materi,ll can be hydrolyzed by
water to form hydrochloric acid and acetic acid. It will react with strong caustics to fomi fiammable or explosive materials. It attacks natural
rubber. Methyl chloroform requires an inhibitor content to prevent corrosion of metals. When the inhibitor is depleted, this material can
decompose rapidly by reaCtion with fmely divided white metals such as aluminum, magnesium, or zinc. Do not use these metals in pressur-
ized spraying equipment where methyl chloroform is involved.

"SECTION 6o HEALTH HAZARD· INFORMATION ...... -.. ..
.", .

Carcinogenlclty: Methyl chloroform is not listed as a carcinogen by the NTP. IARC, or OSHA.
Summary or Risks: Methyl chloroform exhibits low oral toxicity. It can defat the exposed skin of workers and cause redness and scaling.
Although methyl chloroform is iow in systemic toxicity, it is an anesthetic that is capable of causing deatlt if it is inhaled at concentrations
of 14000 to 15000 ppm. Fatalities that have occurred in poorly ventilated areas such as pits or tanks are attributed to anesthesia and/or
sensitization of the myocardium to epinephrine. Quick and complete recovery is reported upon prompt removal of unconscious exposed
persons from the area of exposure. The TLV-TWA cited in section 2 is set to prevent initial anesthetic effects and/or objections to the

Copyright ClI988 Geaium Publislrin8 Cmpcntioo
Ally commcrcwase or rq:roducUoo without the publisher'. permissioo is prohibited



; SECTION 6. HEALTH HAZARD INFORMATION. cont.1 No. 311 METHYL CHLOROFORl'v{ 11/88

IMO Shippin2.:'oIame: l,l,l-Trichloromethane
IMO Hazard Class: 6.1
IMO Label: Saint Andrew's Cross (X)·
IMDG Packaging Group: III

I
I
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odor. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, heart, cardiovascular
sy~tem, and CNS. Primary Entry: Inhalation, skin absorption. Acute Effects: Headache, lassitude, dermatitis, skin and eye irritation,
cardiac arrhythmias, and depression of the CNS. Chronic Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including
under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area with
flooding amounts of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or support
his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Unlikely. Should this type of
exposure occur, medicaI help is not readily available, and the amount swallowed was appreciable, give the exposed person milk of
magnesia to drink and induce vomiting. Repeat this procedure. Aspiration hazards exist, so the decision whether or not to induce vomiting
must be made carefully. If vomiting is to be induced, carry it out as quickly as possible before the ingested methyl chloroform is internally
absorbed. This procedure would increase the chance of aspiration. G~t medical help (In plant, paramedic, community) for all expasures.
Seek prompt medical assistance for further treatment, observation, and support after fIrst aid. Note to Physician: The estimated lethal dose
by ingestion for a man weighing 150 pounds is 0.5 to 1 pint. Do not use adrenalin or sympathomimetic amines in treatment because of the
increased cardiac sensitivity involved. Ingestion may cause spontaneous vomiting.

(SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES
SpilI/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor
(see sect. 8). Contain large spills and collect or absorb waste with an inert material such as sand, earth, or vermiculite. Use nonsparking
tools to place liquid or absorbent waste into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways.
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Designations .
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).
EPA Designations (40 CFR 302A)
RCRA Hazardous Waste, No. U226
CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Resource Conservation and Recovery Act, § 3001.

:SECTION 8. SPECIAL PROTECTION INFOR:VIATION
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
respirators will not protect workers in oxygen-defIcient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to
prevent prolonged or repeated skin contact with this material. Suggested materials include neoprene, polyvinyl alcohol, or polyethylene.
Natural rubber is not recommended. Ventilation: Install and operate general and local maximum, explosion-proof ventilation systems
powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local exhaust ventilation is
preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest
edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, safety/quick-drench
showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may
absorb irritants and all lenses concentrate them. Do Mt wear contact lenses in any work area. Remove contaminated clothing and launder it
before wearing it again; clean this material from your shoes and equipment. Other: Exercise care in the selection of safety and handling
equipment because methyl chloroform attacks natural rubber. Comments: Practice good personal hygiene; always wash thoroughly after
using this material. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or
smoking. Do not eat, drink, or smoke in any work area. Do not inhale methyl chloroform vapor. Consider functions of the CVS, CNS, liver,
and skin while administering preplacement and periodic medical exams.

::SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage/Segregation: Store methyl chloroform in closed containers in a cool, dry, well-ventilated area away from sources of ignition and
incompatible chemicals (see sect 5). Protect containers from physical damage. Steel is a recommended material for storage containers.
Special Handling/Storage: Prevent moisture contamination of storage facilities. Monitor levels of inhibitor. Use caution in cleaning
operations involving white metal fInes (see sect 5). Engineering Controls: Make sure all engineering systems (production, transporta
tion) are of maximum, explosion-proof design. Electrically ground and bond all containers and pipelines, etc., used in shipping, transfer
ring, reacting, production, and sampling operations to prevent generating static sparks. Other: Personnel who regularly work with methyl
chloroform should avoid drinking alcoholic beverages shortly before, during, or after exposure.
Transportation Data (49 CFR 172.101·2)
DOT ShippinltName: 1,1,I-Trichloroethane
DOT Hazard Class: ORM-A
ID :'010. UN2831
DOT Packaging Requirements: 49 CFR 173.605
DOT Packaging Exceptions: 49 CFR 173.605

·Harmful-Stow away from Foodstuffs (Materials of Class 6.1 Packaging Group lID.
References: 1,38, 84-94, 116, 117, 120, 122.

I
I

Judgments as to the suitability o( information herein (or pun:haser's purposes an:
necessarily pun:!laser'S responsil-ility. There(ore, although reasonable care has
been Wen in the preparation o( such information, Genium Publishing Corp.
utends no warranties, makes no rep=ntations and assumes no responsibility
as to the accuracy or suitability o( such information (or application to
purchaser'S intended purposes or (or consequences o( its use. S

Copyrigbl «:>1988 Genium Publishing Corporltioc
Azrr commercial UJe ex reproductioa without che pUblUhdJ perminioo is prohibi[ed

Prepared by Pl Igoe, BS

Industrial Hygiene Review: OJ Wilson, eIH

Medical Review: MJ Hardies, MD
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Material Safety Data Sheet No. 313

(§PFrom Genium's Reference Collection PERCHLOROETHYLENE
Genium Publishing Corporation (Revision D)

1145 Catalyn Street Issued: November 1978Schenectady, NY 12303-1836 USA
(518) 377-8855

GE~UMPUBUS~NGCOR~ Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION .26

Material Name: PERCHLOROETHYLENE

~Description (Origin/Uses): Used in commercial dry cleaning and metal-degreasing operations;
used to a lesser extent in home products and in veterinary anthelmintics (worming).

NFPA
Other Designations: Ethylene Tetrachloride; Tetrachloroethylene; C1CI.; CAS No. 0127-18-4 HMIS

H 1

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week F 0 R 1

Buyers' Guide (Genium ref. 73) for a list of suppliers. R 1 I 3
PPG· S 2
·See sect 8 K 0

SECTION 2. INGREDIENTS AND HAZARDS .% EXPOSURE LIMITS
Perchloroethylene, CAS No. 0127-18-4 Ca 100 OSHA PEL

8-Hr TWA: 100 ppm
Ceiling: 200 ppm

Cl Cl Maximum Peak above the Ceiling: 300 ppm

"- / for 5 min. in any 3 HIS

C = C ACGIH TLVs, 1987-88
/ "- TLV-TWA: 50 ppm, 340 mgJm1

CI C1 TLV-STEL: 200 ppm, 1340 mgJm1

Toxicity Data*
Human, Inhalation, TC

lA
: 96 ppmn Hrs

·See NIOSH, RTECS (No. KX3850000), for additional data with references to
reproductive, irritative, tumorigenic, and mutagenic effects.

SECTION 3. PHYSICAL DATA···· .....

Boiling Point: 250"F (12l"C) Water Solubility (%): Insoluble

SpecirIc Gravity (H
1
0 = 1): 1.623 Molecular Weight: 166 Grams/Mole

% Volatile by Volume: 100 Vapor Pressure: 19 Torrs at 77"F (25"C)
Vapor Density (Air = 1): 5.83

Appearance and Odor: A clear, colorless liquid; ethereal odor.

. SECTION 4. FIRE AND EXPLOSION DATA "';:';"':::.;::. ....
LUW~K lJpP~K

Flash Point and Method Autoignition Temperature Flammability Limits in Air

• • % byVoiume • •
Extinguishing Media: ·Perchloroethylene does not bum. Use extinguishing agents that will put out the surrounding fire.

Unusual Fire or Explosion Hazards: Perchloroethylene vapor is heavier than air and it collects in low-lying areas such as sumps,
wells, and underground piping systems. Enter these lOw-lying areas with appropriate caution.

S peclal Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. Use care in selecting safety equipment (see sect 5, Conditons to Avoid).

SECTION 5. REACTIVITY DATA
Perchloroethylene is stable in closed containers during routine operations. It does not undergo hazardous polymerization.

Chemical Incompatibilities: Hazardous chemical reactions involving perchloroethylene and barium, beryllium, or lithium are reported
in Genium reference 84, page 491M-208.
Conditions to Avoid: Prevent contact with incompatible chemicals. Avoid exposure to direct sunlight. Monitor the stabilizer level in the
perchloroethyleoe product; get specifications from your supplier for the proper inhibitor levels. This material forms hydrochloric acid (HCI) if
the inhibitor level becomes too low. Do not mix perchloroethylene with caustic soda or potash. This material may degrade or attack rubber
and some plastics and coatings, so select protective gear and handling equipment carefully.
Hazardous Products of Decomposition: Although perchloroethylene itself does not burn, it can be very hazardous in fires because of
thermooxidative degradation at high temperatures to very toxic phosgene' and corrosive hydrogen chloride. Electric arcs and
perchloroethylene vapor may also produce these products of hazardous decomposition.

Copyright 01988 Ceaium Publumng Corpontion.
AzJy commercial U3C or reproductioD without [he pUbl..i.sbcr's permi.uion is prohibiEed..



I No. 313 PERCHLOROETHYLENE 8/88

I
Perchloroethylene is not listed as a carcinogen by the NT?, IARC, or OSHA.

Sum mary of Risks: Perchloroethylene affects the central nervous system (CNS), causing incoordination, headache, vertigo, light
narcosis, dizziness, unconsciousness, and even death. All of these can occur as the level and duration of exposure continues.

I Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: CNS, eyes, skin.
Primary Entry: Inhalation, skin. Acute Effects: Irritation of the skin. eyes, and upper respiratory tract (URT); CNS effects.
Chronic Effects: None reported.

GET \1EDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, Observation, and support after first aid.

\:::S:ECTldNi§'{SPEdIAI.!>iRREGAiOTIONsdNNnieOMMEN'FSi/\:::;:::,)\:: :\:'\:::::::: }.::::.:: ::::.:::.'.
Storage/Segregation: Store perchloroethylene in a cool, dry, well-ventilated area away from barium, beryllium, and lithium.

Speclal Handling/Storage: Protect containers from physiCal damage. Fit all holding tanks with an air-drying venting system that
prevents moist air from entering the tank and allows for perchloroethylene vapor expansion and contraction; airtight storage facilities are
not recommended. Aluminum is not recommended for storage facilities.

FIRST AID
Eyes: Immediately flush eyes, including under the eyelids. gently but thoroughly with plenty of running water for at least IS minutes.
Skin: Immediately wash the affected area with soap and water.
Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed.
Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. Do not induce vomiting.

1\10 Label: Saint Andrew's Cross (X)+
IMO Class: 6.1

Transportation Data (49 CFR 172.101·2)
DOT Shipping Name: Tetrachloroethylene DOT Label: None
DOT ID ~o. UNl897 DOT Hazard Class: ORM-A
+Harmful-Stow away from Foodstuffs (Materials of lMO Class 6.1, Packaging Group III).

):mSE€rnlONr7/spILL~::UEAKtAND::DIs:pOSAr/:PROCE·DHREsr:::·}.•.•.•. :(::?::/.... ::?::,/::<: ': .:::"
Spill/Leak: Notify safety personnel. provide ventilation, and eliminate all sources of ignition immediately. Cleanup personnel need
protection against contact with and inhalation of vapor (see sect 8). Contain large spills and collect waste or absorb it with an inert
material such as sand, earth, or vermiculite. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal.
Keep waste out of sewers, watersheds, and waterways. Waste Disposal: Contact your supplier or a licensed contractor for detailed
recommendations. Follow Federal, state, and local regulations.
OSHA Designations
Air Contaminant (29 CFR 1910.1000 Subpart Z)
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste, No. U210
CERCLA Hazardous Substance, Reportable Quantity: lib (0.454 kg), per Clean Water Act (CWA), section 307 (a) and Resource
Conservation and Recovery Act (RCRA), section 3001

}:'SKC1HON':S2SPECIAE:RR01IECTIONtlNFORMATIONt :::::::::::::t::::::::m/:::\:c\: in :::::...:::·::::ii:
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of perchloroethylene solution may occur, wear
a full face shield/splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Consult the
NIOSH Pocket Guide to Chemical Hazards for general recommendations on respirator protection. Follow OSHA respirator regulations
(29 CFR 1910.134), For emergency·or nooroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece
operated in the pressure-demand or positive·pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen
deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to prevent prolonged or repeated skin contact
with perchloroethylene. Suggested material includes polyvinyl alcohol, polyethylene, or neoprene. Leather shoes are also appropriate.
Ventilation: Install and operate general and local ventilation systems that are powerful enough to maintain airborne levels of perchlo
roethylene dust below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and
safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses
may absorb irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated cloltUng and
launder it before wearing it again; clean this material from shoes and equipment
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area. Avoid inhaling perchloroethylene vapor.
Select safety equipment carefully (see sect 5, Conditions to Avoid).

I

I
I

I
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References: 1,12,73,84-94,100,103.

JUdgments as to lhe suitability of information herein for purchaser's purposes = Prepared by Pl Igoe. as
necessarily purchaser's responsibility. Therefore, a1lhough reasooable care has 1-------------------------.
been Uken in lhe preparation of such information, Genium Publishing Corp.
extends no warranties, makes no represenUtions and assumes no responsibility Industrial Hygiene Review: Dl Wilson, crn
as to lhe accuracy or suiUbility of such infolTl13tion for application to
purchase,'s intended purposes or for consequences of its use. 2 Medical Review: MJ Hardies, MD

I
Copyright 0 1988 Genium Publishing COfJ'Ontioo.
Any comInc:Tcial use or reproduction without the publi.Jhtr" permi1sioo is prohibited.
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NO. 15A

MATERIAL SAFETY DATA SHEET (§P CKRYSOTILE ASBESTOS
GENIUM PUBLISHING CORPORATION

P.O. BOX 1438. SCHENECTAOY, NY 12301 USA
(618) 386·2677

_1IlII_.__.
Date Noyembu 1979

SECTION I • MATERIAL IDENTIFICATION
~TERIAL NAME: CHRYSOTILE ASBESTOS

hydrated ma~esium silicateDESCRIPTION: A crystalline ~er~entin. mineral. or laYered
in fine fiber tori (asbBstlforml. ,'Pie eM ot a sliver of ~1:Iis mate~~a~, WUJI 11 cro8ll-
8eCtJ.on 01' u• .L fIlIII~ Can SOQW j&I1Qut 20 :Illlion tubules (scroll-like fibrils about 0.01 !Jm
diameter) in approximateLEsrallel orientation. It i8 possible to strip fram 4 fiber
bundle very fine chrrot e threads ~ e~c\ an ~l~iraje ot hundreds or thoueandll ofhollow fibrils. (90 of &8 estos .8 8 ch ot e.

OTHER DESIGNATIONS: Asbestos, CAS gOal 332 214, GE Material D4E1l

SECTION I I • INGREDIENTS AND HAZARDS " lolAZARO DATA

Idealized Chrysoti1e (unit cell) - Ms3Si205(OH)4* ca 95 ~hr TWA 2 fibers/ce. fliI
Ceiling 10 fibarR/ce

-I1ll~riti@s include low levels of Mn, Fe+2, Fe+3, snd Al (>5 ~ in length)
ft the struc~ure, replacing randomly 4% avo of the Mg "AGballtoa"

atoms. I~uriti88 depend on the mineral source; the ~ullllln, inhal.unit cell tdroxyl content can also vary with an TOLo 1.2 fblcc foraverage of .25.
AACurrent OSHA TtV. OSHA ~1975) proposed TtV of 0.5 fb/cc 19 years

with II Ceiling of 5 fb cc (15 min. s~l.). NIOSH (Pulmonary effects)
(1976) proposed 0.1 fb/cc. ACGIS (197 Intended Chang I B
Liat) has retained TLV of 2 !b/cc for chr~sotile asbesl ~~.Asbestos is carcinogenic and/or co-carcin genic for h~ nsl

SECTION I I I , PHYSICAl. DATA
Kelting point -- -- Decompo8e8 (see Sect. V)
Vapor presllure ------------ Nil
Water solubility ------------------ InsoluDle (slowly breaks down in hot vat8r)

Appearance: White, fibroua Rolid,as long flexible textile fibers down to dust-like
f iller power. iM1l1ed chryllotile asbestos (powder-like) hall aa aspect ratio
(ratio of length/diameter) &s high &s SO for most particles.]

SECTION IV, FIRE AND EXPLOSION DATA L.CWER UPPER
Flash Point and Method I Autoi~n1t1on Temn. J 1~ammabilitv Limita In Air

N/A I N/A I N/A
Thia material is not combustible in air. Use extinguishing mAdia .. appropriate for the

surrounding IIIllterials in a fire situation.

SECTION V, REACTIVITY DATA
This lllaterial is inert under ordinary room temperature and heated use conditione. It ia

resistant to heat, but it vill decompose and alter its m1croacop1c fiber structure
(see Sect. I) abov~ 600 C (1112 1): Chrysot11e dehydroxylatea at 600-780 Co the
"asbestoa anhydride" in turn breaks down to III1xture of silica (8i02) and foater1te
(:f~Si04) at 800-850 C. Above 1000 C (1832 F) magnesium pyroxenea are fo~d wh1~h
me at about 1430 C.

Strong ac1da can attack chrysotile and rapidly extract its Mea and R~O content; it cau be
decomposed by glacial acetic a,cid. Kot vater 8lowly bnau 40va e ryeoUle. It. like
other fo~ of asbestos, resists strong alkali (5 MNaOB at laaat up to 100 C).

I
I
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SECTION VI, HEALTH HAZARD INFORMA TI ON I j, E10ers/CC (See Sect.II)n. v >'\ lim. in lana,.h

As 0 particulate material. chrY90tite asbestos can be irria8t1nf to the respiratory trae •skin or eyes. However. the signi icant industrial hazar s ar s@ from excessive Qust
inhalation with damage requiring years to become evident. Chronic inhalation of high
level~ nf asbestos particles can produce asbestosis, a iiS&bling fibrosis of the lunfs

~dwhi~h aradually reduces lun~ ca~acity and efficiencyl
' U8ually over 4 years is requLl

for a serious condition to l!ve op.) Excessive inha at on can also cause ,leural plae; ~e
a th1ckening of the lun~ linin;. Compliance With TLV is expected to contru~ ~lle~e l1a~ Il~

Cancer can resllit fro~ exc~ss1ve inhalation of asbest08 ~articulatel Which may require
I d"'~'lJdt>s to dvvt>lop. L~cancer 1s a special riSK to hose who smoke ci~arettes reg-
. ularlv in additt..," to 1i ng--o!1nJestos exposure. Rare mesotheliomas of t e pleura and
I 1''''1''1 tllt1l!'Um (11111.11~ around tht! lungs or abdominal cavity) and possibly cancers of the

IoeGJ tr~l·t and laryn~ (also ~mOkin~ related) have besn associated with inhalation expoQ\
to asbestos particles. (Crocido ite asbestos haa been Quggested as the major meso-
the! lom.a r1sk. ~

In groups of wer ers exposed to asbes~os, 1un6 cancer death is 3 or 4 times more COllllllOn
than mesothelioma death, and 97.5% of asbestos-related lun. cancers occur with those
workers who also smoke cigare~A! For non-smokers aebesto. exposure Inereas8s riSk
OTTungcancer 5x.

SECTION VI I. SP ILL. LEAK. AND DISPOSAL PROCEDURES
Notify safety personnel of spillsl Exclude all from spill area except trained clean-up

p~rsonnel who have approved respiratory protection aga1nst dust. Provide exhaust
\~ntilation with capture filtration. but do not stir up the dust. Use a wet Method or
an approved vacuum cleaning system to pict~ spills. Ihe tecnniques used must col-
lect particulate without disyersing dust into the air. Waste must be placed in dust-
tight containers or sealed I' astic bags for disposal. Label properly I

DISPOSAL: Deposit wast~ containers in a secured landfill where asbestos will remain
·-1iur:Lea. Follow F@deral, State and local regula~ions. Also note that chrysotile can

be converted into non-asbeStos waste by heating at high temperature (see Sect.V).

SECTION YI I I , SPECIAL PROTECTION INFORMATION
Provid~ exhaust ventilation and capture filtration to ramove airborne asbestos particuls e

from th~ workplRce (S9 auch Q~ possible) without dispersing it into the environment.
rsolat~ work areas (also post signs) where asbestos particulate may occur at exc8ssiv@
levels.

For nonroutine or emergency conditions Where excesRive dust is present, approved respir-
ators must be used: Single use or re-usable air-purifying respiratory up to lOx TtV:
full-facop1.cce powered air-purifying respirator u) to lOOX TLVi tull-facepiece a1r-
~1'i'pll,·11 (.ol'ltinuous flow or pressure-dem.1nd type respirator above lOOX nv.

Depending on exposure levels. it m~y be necessar" to provide body-covering work clothes,
special vaC:llumir.g facilities for clothes and S..l.table laundering or disposal arrange-
ments. ch~nge areBS with dual lockering facilities, showers before changing to street
clothing after work, etc. Be sure workers do not carry asbestos dust home on their
clothing or person. Prevent asbestos dust from being carried to rest roo~s, to eatin@
areas, to non-ssbestos workplaces, etc.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS
Store asbestos in closed containers (dust tight) in a clean, secure area. protect con-

tainers from p.hys1cal damage. Do not open containers that ca~ release asbestos dust
without proviaing proper enclosure or control meaaures. USB ust suppression control
measures ae all atages of aSbeslos handling, use and dis~osal. Follow good hou!ekeep-
ing practices to preVent accumu ations of asbestos-conta nlng dust. Avoid inha aeion
of asbestos. The effects on cancer incidence of chronic exposure are not yet fully
known. Monitor arQ~S where asbestos du~t is present to be sure of worker exposure
levels; keep records to define exposures and retain for at lesst 20 years. PrOVide
preplacement and annual medical examinations for those eXfloSetJ in the workplace to 8-11
T\olA of 0.1 ~sbestos fibers or IlllJre/cc. which aT"'- >'i I.m of .. 1 ""'0"1. v...... '! ........ ,14 .... 1 ...~ .. IIlJ
for atfR least et~ vears. !'lIS ~ .

iDATASO eElS) ~:'-""l'l"'?O'''''APPROVALS:r.Rn' ,,)l:\,}).\L .
Industrial Hygienhj ..

~ U IG .,.. NIIel~ '" l"'otI'tlDOl" "'''_" tar £NIcl\alr'.~ .rt ~rtrr,
PIrI"~',~,,"",,-"¥•. 1II'l0000rl~ a.r. "'-lXB1~ i" .... 17..r~ ot and SlIfecv
..~, a--"". ~OCarClO'IilQf\_""'r'G.en....., rnlU.. I"O,.....~...a
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